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ABSTRACT 

This document describes the design, content, and 
methods of a teacher education program (TEP) with a specialization in 
environmental education (SE^J , intended to prepare teachers for 
middle schools. The SEE is also suggested as inservice for staff 
members. Part 1 presents thv goals of the TEP and translates these 
goals into learner objectives. It presents a model of environmental 
literacy and several crucial components of this model as they relate 
to the goals (e,g*, environmental sensitivity and citizenship 
responsibility) , Part 2 provides some background on the nature of the 
middle school and on characteristics of middle school teachers and 
students. Part 3 offers a full description of "core" courses, with 
specific suggestions for the inclusion of environmental content, and 
discusses concerns and suggestions regarding both the scope and 
sequence of courses within the SEE, Part 4, "Planning for Instruction 
in Environmental Education," focuses on the variables of 
Instructional design, resources, and methods; presents the General 
Teaching Model as well as a set of corresponding instructional 
methods and resources; anc discusses critical outcomes of instruction 
and the ins-^-ructional strategies needed to help students realize 
thosfe outcc 'S, Part 5 presents sample activities for courses within 
the SEE, (r 
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PREFACE 



This document describes that ponion of a Middle Level Teacher Education Pro- 
gramme (TEP) designed specifically to train middle level school teachers in envixDnmental 
content and methods. This portion of the TEP serves as a Middle Level Specialization in 
Environmental Education (SEE), and, as laid out, consists of 48 credit hours of 
coursework. While this specialization serves as an ideal, its design and description are 
ccnainly open to revision in situations where time and resources will not permit full 
implementation. Knowing that some nations have two or three year teacher education 
programmes for the training of middle level school teachers, the autiiors vecommend a 
careful- aniculation of content and methods courses which will, in fact, help train effective 
and responsible environmental educators. 

The main focus of this document is on me design of a middle level sp ;cialization in 
the content and methods of environmental education. The reader is no doubi familiar with 
the tendency for middle level programmes to be organized along disciplinary lines, and for 
environmental education to be treated in an interdisciplinary manner. Despite any apparent 
disparity between these two programme orientations, the authors posit that it is both 
possible and necessary for a TEP/SEE to adequately prepare middle level school teachers in 
both disciplinary and interdisciplinary approaches lo the design and delivery of environ- 
mental education. To effectively meet this requirement, it appears logical that the SEE 
should include both disciplinary and interdisciplinary coursework in the content and the 
methods of environmental education 

Thus, the SEE laid out in this document contains two sets of courses: a "Core" set 
of courses which exclusively emphasize the content and method? of environmental 
education, and a set of more traditional disciplinary courses into which environmental 
content and methods have been "Infused" to a greater or lesser degree. The secret of the 
success of a specialization with these unique characteristics lies with the collegiate 
administrators and faculty nr.embers who are able and willing to suppon it; i.e., who are 
able and willing to see a complementary set of core and infusion courses offered. No 
document can mandate this kind of dedication and cooperation, hence the -e topics are 
covered only sparsely herein. 

Even so, the tertiary (collegiate) staff members willing to offer a TEP specialization 
of this kind should consider the advisability of engaging in some form of inservice "teacher 
preparation" for those staff members that will offer coursework in the specialization. This 
would bring together administrators and faculty responsible for core and infusion courses, 
and quite possibly, develop the coUegiality that will be necessary in making infusion work. 
Moreover, this kind of cooperation is needed if the staff members are to develop optimal 
complementarity between core and infusion courses. 

This document is, hopefully, laid out in a manner that will prove meaningful and 
helpful to its readers. A number of foundational topics are included in Pan I. First among 
these is the set of goals for the TEP Specialization in Environmental Education. Also in- 
cluded are discussions of the translation of these goals into learner objectives, of a model of 
environmental literacy, and of several crucial components of this model as they relate to the 
goals (e.g., environmental sensitivity and citizensiiip responsibility). 

Part II provides some'background on and assumptions regarding the Middle Level 
TEP as a whole. Pan III lays out the TEP Specialization in Environmental Education, 
providing a full description of "Core" courses, and an outline with clear sugge.;Gons for the 
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inclusion of environmental content and/or methods in "Infusion" courses. In addition, 
concRms and suggestions regarding both the scope and the sequence of courses within the 
SEE will be discussed. 

Pan IV, Planning for Instruction in Environmental Education, focuses upon the 
critical variables of instructional design, resources, and methods. It presents in some detail 
the effective General Teaching Model (GTM), as well as a set of corresponding 
instructional methods and resources which reflect the goals presented in Pan I. Most 
importantly, it includes a discussion of critical outcomes of instruction anu the instnictioual 
strategies for successfully helping students realize them. Pan V has been developed in 
order to present, in some detail, example activities for courses within the SEE. Thus, the 
activities displayed in Pan V have been designed to fit both the "Core" content and methods 
courses and the "Infusion" content and methods course which comprise this specialization. 

An important addition to the Preface involves the writers' use of terminology 
associated with "middle level education". The writers of this document and a variety of 
authors consulted tend to use a number of different terms to describe the educational setting 
involved in teaching students, ages ten (10) to fifteen (15). Some refer to this educational 
enterprise as "the middle school". Others refer to the "middle level school" and still others, 
focusing primarily on the uppermost pan, refer to the traditional "junior high school", 
grades seven through nine. Thus, readers should remain flexible in interpreting the set of 
terms used in this document given that the writers have been unable to maintain 
consistency. 

Suggestions for improving the contents of this document in its future revision will 
be received with thanks at the Environmental Education Section; Division of Science, 
Technical and Environmental Education; Unesco; 7 Place de Fontenoy; Paris 7, France. 
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PART I 



GOALS AND ASSOCIATED TOPICS 



"Competent teachers do not emerge by good luck. 
They must acquire and practice the attributes of 
competency and skill during their education." 

S. Sclim, 1977 



Introduction 

The purpose of this document is to provide guidelines for the development of a 
teacher training programme (TEP) for middle level teachers. When implemented as in- 
tended: these guicielines will, in fact, result in teachers who are sufficiently competent and 
ski led to offer instruction in environmental education that will clearly contribute to the 
development of environmentally literate students. The preparation of such teachers requires 
a number of important ingredients; the most basic of which is curriculum planning. It is 
incumbent on those responsible for planning the teacher training curriculum • the writers, 
as well 2iS those in teacher training programmes - to have in place a set of goals on which to 
base their curriculum decisions. Consequently, the writers have chosen to organize the 
development of this document around a valid set of goals statements for EE which have 
consistently proven effective when working with teachers and wi:h students. 

The goals on which this document will be based are a modified version of the cur- 
riculum goals initially developed and published (1980) by Hungerford, Peyton, and Wilke. 
These goals were drifted from, and subsequently validated against the categories of objec- 
tives for environmental education (EE) accepted at the Tbilisi Conference (1978). The ul- 
timate aim is paraphrased from the seminal work of Harvey (1977) on the substantive 
structure of EE. The goal levels should be viewed as hierarchical, and considered as such 
when used in a teacher education programme, or, as in this case, a specialization within 
such a programme. Courses within a TEP should be designed to help teachers comprehend 
and realize the goals at each level, and most importantly, to implement these goals in their 
own classrooms. Finally , it should be clear that specific learner objecti'f^s must be devel- 
oped for instructional activities designed to facilitate teachers' comprchcni'.on, realization, 
and implementation of these goals - and of the aim of EE. 



Goals for l Middle Level Preservice SpecipUzation 
in Environmental Education 

The TlltimfltP A\m 

The ultimate aim of EE is to aid citizens in becoming environmentally knowledge- 
able and, above all, skilled and dedicated for working, individually and collectively, toward 
achieving and/or maintaining a dynamic equilibrium between quality of life and quality of 
the environment. 
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Gffal Leygi I 

Thg Kcnlnpicgj Fnundatinns T^evel 



Upon completion of a middle level teacher education programme specialization 
designed to develop an effective environmental educator, the inservice middle level teacher 
should be expected to be able to... 

I. ... communicate and apply - in an educational seating - major ecological concepts in- 
cluding those which focus on individuals and species populations-- communities and 
ecosystems: biogeochemical cvcle y energv production, storage, transfer and degradation: 
interdependence: niche: adaptation: succession: homeostasi s: and human as an ecological 
variable. 

2. ... apply knowledge of ecological concepts to the analysis of environmental problems 
and issues, and be able to identify important ecological principles involved. 

3. ... apply a knowledge of ecological concepts in predicting the probable ecological con- 
sequences of alternative solutions to environmental problems. 

4. ... understand principles of ecology in order to identify, select and utilize appropriate 
sources of information in a continuing effon to investigate, evaluate and develop solutions 
for environmental problems. 

Goal Level IT 
The Concepnial Awareness Level 

5. ... understand and communicate how human culti\ral activities (e.g., religious, eco- 
nomic, political, social, and others) influence the environment from an ecologica.' perspec- 
tive. 

6. ... understand and communicate how people's behaviors, individually and collectively, 
impact upon the environment from an ecological perspective. 

7. ... identify a wide variety of local, regional, national, international, and global environ- 
mental issues, as well as the ecological and cultural implications of these issues. 

8. ... identify and communicate the viable alternative solutions available for remediating 
crucial environmental issues, as well as tiie ecological and cultural implications of these 
various solutions. 

9. ... uriderstand and communicate the need for environmental issues investigation and 
evaluation as prerequisites for sound decision making. 

10.... understand the roles played by differing human beliefs and values in environmental 
issues, as well as the need for personal values clarification as an imponant pan of environ- 
mental decision making. 

II. ... understand and communicate die need for responsible citizenship action in the solu- 
tion of environmental issues. 



gfial Level III 

The Investigfltinn and Evaluation Level 



12.... appl> .he knowledge and skills n^seded to idendfy and invesngate environmental 
issues (using both piimary and secondary sources of information), and to synthesize the 
data gathered. 

13.... demonstrate the ability to analyze environmental issues, and the associated value 
perspecdves for their ecological and cultural impiicadons. 

14.... demonstrate the ability to identify alternative solutions for important environmental 
issues, and the value perspectives associated with those issues. 

15.... demonstrate the ability to evaluate alternative solutions and associated value perspec- 
tives for their ecological and Ciitural implications. 

16.... demonstrate the ability lo identify and clarify personal value j)ositions related to im- 
portant environmental issues and to their associated solutions. 

17.... demonstrate the ability to evaluate, clarify, and modify personal value positions in 
light of new (additional) infonnation. 



Goal Level TV 
The Environmental Action .Skill Level 

18.... demonstrate the ability ro design action plans using citizenship action strategies 
associated with each of die following categories of strategies: consumer action, physical 
action (ecomanagement), persuasion, political action, and legal action. 

19.... demonstrate the abilit>' to evaluate specific (selected) action strategies in light of their 
ecological and cultural implications. 

20.... demonstrate the ability to implement action plans and apply action skills for the pur- 
pose of resolving or helping to resolve one or more environmental issues. 



Coal Lrvel V 
The Tn>;tructional Applications Level 

21.... demonstrate the ability to both select and develop curricular/ instructional materials 
which address each of the four EE goal levels, and which are appropriate for use in middle 
level settings. 

22.... demonstrate the ability to organize and implement instruction at each of the four EE 
goal levels using those teachiiig strategies which have proven effective, and which are ap- 
propriate for use in middle level settings. 

23.... demonstrate the ability to design and carry out appropriate assessments of student 
learning at each of the four EE goal levels in middle level settings. 

24.... demonstrate the ability and a willingness to modify one's selection of instructional 
materials and/or strategies based upon the -suits of classroom evaluations and assess- 
ments. 
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Topics Related to the Goals 

Professionals using this document are not asked to accept liie goals as stated in Pan 
I without questioning their validity and their effectiveness. In addition, several other top- 
ics should be addressed to help professionals understand those goals in greater detail, and 
use them with greater assurance in their panicuiar educational semng. The writers will be- 
gin with a discussion of validity considerations and follow with a discussion of these other 
important considerations. 



Validation of the Goals 

In an effon to assess the content validity of these goals, their developers sought to 
compare the goal statements at each of the first' four goal levels with the five categories of 
environmental education objectives endorsed at the Tbilisi Conference. To make this 
comparison, the developers constructed a two-axis ''omparison grid. Using this grid, the 
developers independently analyzed each goal, identifying where an interface existed with 
the Tbilisi objective statements'. Following this individual assessment, the developers met 
together to synthesize the results of their individual analyses. They discovered that tiie 
goals bore a' marked correspondence to the Tbilisi objectives CHungerford, Peyton, & 
Wilke. 19801. Observing this agreement, the developers inferred a substantial degree of 
content validit)' for the goals as originaDy written. 

Subsequent to the developers' initial content validity assessment, they submined the 
goals to a validity panel consisting of seven professionally recognized environmental edu- 
cators in the U.S. Validit\' panelists were asked to respond to a series of questions which 
would lead thern to rigorously inspect the goals and their validity. Completed validity as- 
sessments were received from five of the seven panehsts. In general, the comments re- 
ceived from the panel were consistent. Tb-? goals were revised in accordance with the 
panelists' comments and were thereafter consKu;red valid. 

The goals were published in 1980 along with a detailed statement of the assump- 
tions made by the developers. The stage was set for the goals to be used in a variety of 
ways by professional environmental educators and curriculum developers at all educational 
levels. ' the wnters of this document are aware that the goals have been widely used in the 
fieid. with the results funhe: establishing their validity. A brief description of several of 
these uses follows. 

Since their development, a major use of these goals has been in the area of research. 
Numerous studies have utilized the goal levels as an organizational framework, or have di- 
rectly investigated learning outcomes directly related to one or more of the goal levels, 
.-^mong -those studie.> using the goals as an organizational framework are those by G^della 
( 19S7). Stevenson (1986)T and Volk, et al. (1984). Each used rWe goals to look at a par- 
ticular aspect of EE curricula. Gardella's work focused on the development of an in- 
strument in which the goals weic among the criteria employed in assessing EE curricular 
matenais. Stevenson employed the goals in an analysis of curricular materials widely used 
ir. Australia and the U.S.* In a national assessment of curricular needs in i.'ie U.S.. Volk. 
et ai. sought responses of professionals from rwo envircnmentai education organiziarions to 
several curriculum questions penaining directly to the goals (e.g., "To what extent do ex- 
isting cumcuia accomplish this goal?"). 

.Although these three studies were quite different in their purpose and design, the 
researcners arrived at conclusions which were quite similar. In general, they found that 
jonient and acti\ ines associated with the lower goal levels (i.e.. ecological foundations and 
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awareness of issues) were much more prevalent in curricular materials and in practice than 
those which addressed the higher goals (i.e., issues investigation/evaluation and citizen ac- 
tion). Interestingly, these findings are highly consistent with tliose reponed by Childress 
(1978) in his national assessment of EE curricula used in U.S. schools. 

In addition, the study by Volk, et al. (1984), and a study by Champeau et al. 
(1980) both used the goals as a framework for assessing perceived needs for EE curricular 
materials in the U.S. Despite the fact that Volk et al. used a sample of EE professionals, 
and Champeau et al. used a sample of K-12 teachers, both sets of results indicate agree- 
ment on the need for additional curricular materials at each goal level. 

Several studies which made use of the goals focused in whole or in part upon 
teacher preparation variables. While Volk, et al. (1984) and Champeau, et al. (1980) both 
included questions pertaining to the need for teacher preparation in their studies, Peyton 
and Hungerford (1980) focused their entire studies on these questions. Peyton and 
Hungerford chose to focus their study on the fourth goal level (i.e., citizen action), and in- 
vestigated the abilities cf preservice and inservice teachers to identify, teach, and implement 
environmental action sk.Uls. 

Again, while these studies reflect differing purposes and methods, their findings are 
quite consistent. In response to the Volk, et al. and Champeau et al. question about need, 
boti. samples clearly indicated a strong need for additional teacher preparation. The results 
in the Peyton and Hungerford study indicated that their samples of teachers perceived that 
they had limited environmental action skills, and very few reponed active involvement in 
environmental action. In general, these teachers felt that they could teach from., but not 
prepare materials for use at tiiis goal level. These findings are highly consistent with the 
general teacher needs identified by UNESCO (1977b), and with the specific training needs 
at higher goal levels more recentiy identified by Wilson (1988). 

From this discussion one might, but need not, conclude that all studies utilizing the 
goals have focused on questions relating lO needs and problems in EE. There are several 
experimental-type studies which have looked into what happens when teachers who are 
prepared to teach for the goals use materiLis and teaching strategies designed around one or 
more of the goals with their students. Interestingly, most of these studies have been con- 
ducted using middle level level student samples. 

Volk and Hungerford (1981) investigated the effects of instruction at goal levels 
two and three (i.e., issue awareness and investigation/ evaluation) using seventh grade stu- 
dents. They found that students exposed to such instruction were far better prepared to 
identify and describe key aspects of environmental issues than students exposed to 
awareness-oriented instruction. Ramsey, et al. (1981) and Klingler (1980) also imple- 
mented an EE program based upon the goals, and attempted to ascertain whether such goal- 
oriented instruction did, in fact, elicit responsible environmental behavior among eighth 
graders. The results of both studies strongly suggest that middle level aged students who 
were allowed to develop and apply the knowledge and skills reflected in the first four goal 
levels not only acquired such knowledge and skills, but also initiated and participated in 
responsible environmental behaviors to a greater degree than students who had experienced 
only awareness-oriented instruction. 

Results from more recent studies by Ramsey (1987) and Holt (1988) funher con- 
tirm that instruction aimed at tlie higher goal levels (i.e.. issue investigation/ evaluation and 
citizen action) are largely responsible for these effects among middle level students. 
Finally, Jordan, et al.'s findings indicate that these results also hold for slightlv older high 
school smdenis (1986). Collectively, these studies provide clear and convincing evidence 



5 



ERIC 13 



that teachers prepared to teach for the full range of goals presented in this document can and 
do make an educationally significant difference with their students! 



Translflftno the GoflU intn Learngr Ohiectives 

The goals, as stated, are simply a framework to be used in making curricular and 
instructional decisions in EE. However, in their present form, the goals are stated in such 
general terms that they can hardly be usee' as a guide for preparing instruction. On the 
other hand, the goals do serve as an importiait set of guidehnes for identifying what are de- 
sirable learning outcomes in EE. Thus, there is a recognizable need for an intermediate 
step between stating goals and preparing for instruction. In this intermediate step, the in- 
tentions of the goals are translated into more specific statements of desirable learning out- 
comes traditionally referred to as learner objectives. Learner objectives are sometimes 
referred to as performance objectives, for in many cases they clearly identify what students 
should be able to do after exposure to a segment of instruction. In any case, these objec- 
tives are stated in such a way as to focus upon what the learner, rather than what the teacher 
will do. 

If we stw cenain kinds of learning outcomes in EE as desirable, then it only makes 
sense that we state them as clearly as possible, and then proceed to use tiiem as we prepar- 
ing for and engage in instruction. Regardless of the particular term used for the objectives 
being prepared, it is important tiiat each objective clearly state what the student should 
learn, and how that learning should be displayed or observed. On this point, a noted 
American educator has argued persuasively that each objective should clearly include the 
"content" (i.e., the facts and ideas, skills, and dispositions) that we want students to leam, 
as well as what we want students to do with tiiat content (Tyler, 1949). Tyler referred to 
the latter as "operations", indicating that, as educators, it our responsibility for doing more 
than simply asking students to take in facts, ideas, skills, and so on. If students are to 
leam these', they must be actively engaged in learning them (i.e., operating on them). 
Interested readers are referred to taxonomies of objectives which may be helpful in drafting 
objectives around a variety of cognitive operations (Bloom, et al., 1956) and affective op • 
erations (Krathwohl, ei al., 1956). However, despite their prominence, these two tax- 
onomies should not used as the only sets of operations when drafting objectives of im- 
ponance to this document or to EE. 

Probably the most important, and the most confusing objectives are those which 
emphasize the development of skills (e.g., science process skills, skills used in investigat- 
ing and analyzing environmental issues). Skills are often considered confusing because 
educators disagree as to whether they should, as Tyler suggests, be treated as contents or 
as operations. The truth of the matter is they may be either, and probably need to be both. 
For exainple, almost any skill which is deemed to be desirable for students to leam may be 
seen initially as a content (e.g., "... define and identify examples of prediction"). Later, as 
students demonstrate tiieir familiarity with this skill, it may be included in objectives as an 
operation (e.g., "... predict what will happen when an acid and a base are mixed"). This 
dual use of skills in the preparation of objectives will be apparent throughout this 
document. 

In a previous paragraph, it was suggested that objectives, once they are identified 
and clearly stated, can be used for translating goals into reality in the classroom. How does 
one use the leamei' objectives one has prepared? First, objectives which clearly state their 
contents and operations will often imply the kind of activities students should engage in. 
Thus, objectives serve as an imponant guide in selecting and/or developing activities "or 
students. In this vein, they also serve as the basis for organizing instruction around those 
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activities. Second, a clear set of objectives may be presented to students at the outset of 
instruction, or even prior to evaluation (e.g., a test) so that students know what will be 
expected of them. Third, clearly writt:?n objectives may be effectively used as the basis for 
developing evaluation measures. If, as suggested, objectives clearly state what the student 
should learn and how that learning should be displayed or observed, then objectives also 
suggest what students should be evaluated on (i.e., what they learn) and how they should 
be evaluated (i.e., how that learning should be displayed). Evaluation based upon learner 
objectives allows the teacher to compare desirable learning outcomes witii what students 
acmally learned (i.e., actual learning outcomes). 

Since this document is not intended to serve as a text on cuniculum development or 
on the preparation of learner objectives, these comments must suffice. Interested readers 
are referred to other Unesco documents whicn treat the topics in greater detail (e.g., 
Hungerford & Peyton, 1986). Still, the reader may appreciate examples of learner objec- 
tives derived from the goals presented here. It is recognized tiiat several examples of 
learner objectives might help clarify earlier points on the drafting or use of objectives. 
Further, examples might aid readers in conceptualizing how the goals can be infused into 
content and methods courses within a Teacher Education Programme. What follows, 
then, is an effort to display sample learner objectives derived from the EE goals 
(Hungerford, Ramsey, & Volk, 1989; Hungerford, Volk, et al., 1988). The reader can 
infer where such objectives would best fit into a collegiate programme specialization de- 
signed to train middle level teachers in the contents and methods of EE. 



Sample T.PflrnPr Ohigctives hv Gnal T.evgl 
Goal l evel T. The F.pnlngical Foundatinn5S T.evgl 

Goal Statement No. 1; ... communicate and apply - in an educational setting - major eco- 
logical concepts including those which focus on individuals and species populations: com- 
riunities and ecosystems: biugeochemical cvcles: ene rgy production, storage, transfer anri 
■egradanon: interde pendence: niche: adaptation: succession: homeostasis: and man as an 
■ ColQgical variable. 

Upon completion of instruction, the learner should be able to ... 

1. ... compute population density for a given species using the formula D = N/S. 

2. ... explain why a species population can be considered as a specific level of organization 
in the biosphere. 

3. ... communicate the major conceptual differences between an ecological community and 
an ecosystem. 

•J. ... identify a minimum of five abiotic variables which may affect a given ecosystem. 
T-or each, be able to explain how that variable impacts on the character or development of 
ihai ecosystem. 

5. ... explain the relationship between a species' tolerance range and limiting factors in an 
ecosystem. 

^. ... observe a discrete ecosystem and describe (using diagrams) at least two wavs in 
which energy flows through that system. 
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7. ... explain why organisms are involved in competition within an ecosystem, and pro- 
vided valid examples. Also, distinguish between and provide valid examples of intraspe- 
cific compeQQon and interspecific competition. 

8. ... explain why an organism with a specialized niche may be very susceptible to changes" 
in the ecosystem. 

9. ... conduct a field investigation of two separate and distincdy different forest '^eas, and 
determine the successional stage of each. 

10. .. define homeostasis, and explain how this concept might apply to a particular 
ecosystem in the region. Further, identify three discrete examples of how human activity in 
that ecosystem could affect (or have affected) this. 

Goal Level II. The rnncentiial Awarpnpss Level 

Goal Statement No. 10: ... understand the roles played by differing human beliefi and 
values in environmental issues, as well as the need for personal values clarification as an 
important part of environmental decision making. 

Upon completion of instruction, the learner should be able to ... 

1. ... read two news articles on the same issue, and from them, identify at least two parties 
which take differing positions on that issue. 

2. ... given a panicular organization's position (or posture) on an environmental issue, 
identify the rationales and beliefs that organization uses to defend its position. 

3. ... given a set of differing positions on a given issue, identify a minimum of two differ- 
ing values which underlie tliese positions. 

4. ... locate two separate issue-oriented information sources, and compare/contrast the 
beliefs and values expressed in each. 

5. ... describe how differing governments' (or within one government, differing 
branches') beliefs and values appear to have influenced the development of a particular 
issue (e.g., acid rai^ in North Arnica or Europe, harvesting of whsiles, desertification in 
Africa, destruction of tropical rain . Jrests, marine fisheries management). 

Goal Level ITT. The Investigation and Evaluation Level 

Goal Statement No. 12: .... apply the knowledge and skills needed to identify and investi- 
gate environmental issues (using both primary and secondary sources of information), and 
to synthesize the data gathered. 

Upon completion of instruction, the learner should be able to ... 

1. ... identify examples of environmental issues which lend themselves to infonnation 
gathering using: a) surveys, b) questionnaires, and c) opinionnaires. 
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2. ... after identifying an issue of local or regional concern, develop a list of what is known 
and not known about that issue. Using these lists, prepare a list of information that needs 
to be collected during an invcsdgation of that issue. 

3. ... in planning for a research study involving the use of either a questionnaire or an 
opinionnaire, identify at least three discrete sample populations to whom this instrument 
could administered (e.g., in a study on local solid waste practices: householders, waste 
haulers, landfill managers, local government officials, environmental scientists or 
wcologists). 

4 ... demonstrate the ability to write to a governmental or private agency seeking specific 
L'lformaiion about an environmental issue. 

5. ... after locating an article on a current environmental issut'. prepare a written summary 
which accurately communicates the main points of that articie. 

6. .„ aftpr identifying the major points from each in a series of articles on a select issue, 
prepare a written summary which organizes these points and clearly identifies any discrep- 
ancies (real or apparent) among them. 

7. ... given a research question and a set of data collected on that question, formulate and 
defend in writing logical conclusions, inferences, and recommendations based on those 
data. 



Goal T.pvpI TV THp fnYiroTiTnPnfa? Action Skill T.pvpI 

Goal Statement No. 18: ... demonstrate the ability to design action plans using citizenship 
action strategies associated with each of the following categories of strategies: consumer 
rcaon, political action, physical acti: )n (eco-managementV persuasion, and legal action . 

Upon completion of instruction, the learner should be able to ... 

1. ... identify at least three action strategies could be classified as examples of political 
action. 

2. ... describe the dangers of persuasive actions based only upon emotional appeals. 

3. ... identify at least three environmental problems or issues in your region which could be 
resoiv&d using ecomanagement (physical) type action. 

4. ... explain why actions taken by groups tend to be more effective than actions taken bv a 
single individual. 

5. .. . for an action strategy which has been suggested as a means of resolving a particular 
environmental issue, develop an initial outline of the steps required to effectively implement 
thai action strategy. 

6. ... explain why the resolution of environmental issues will often require the combined 
use of two or more categories of action strategies. 

7. ... given an initial action plan, identify (by type) all resources required to effectively 
earn' out that plan. 



ERIC 



17 



8. ... identify all specific tasks required to carry out a particular action, and organize those 
tasks into a timetable for carrying it out. 

Goal Level V. The Tnst nirtinnal Applirations Level 

Goal Statement No. 22: .... demonstrate the ability to organize and implement instn^tion at 
each of the four EE goal levels using those teaching strategies which have proven eftecnve, 
and which are appropriate for use in middle level settings. 

Upon completion of instruction, the learner should be able to ... 

1. ... develop a set of activ ities designed to provide students with an opponunity \o develop 
a well thought out plan of action for resolving an environmental issue of local importance. 

2. ... design a lesson around activities which could be used to teach students about the 
nature and uses of surveys, questionnaires, and opinionnaires. 

3. ... sequence a series of proposed lessons (or activities) to be used in teaching a unit on 
ecology on the basis of the logical development of the ecological concepts to be taughL 

4. ... identify three separate and distinct teaching strategies which have proven effective in 
teaching at "The Investigation and Evaluation Level", and defend your selection on the 
basis of either research findings or teaching experience. 

5. ... teach a lesson which: a) provides students with opportunities to clarify the value 
positions thev take on a set of controversial environmental issues of local (or regional) 
imponance; b) reflects the teacher's sensitivity toward swdents and their comments; and c) 
which encourages students to be sensitive toward other srudenis and their comments. 

6. ... orgaTiize and teach a series of lessons designed to help students develop the ability to 
weigh the ecological and cultural implications of a set of environmental issues of national 
significance. 

( Note: Additional learner objectives have been included in Pan HI ] 

Relationshin Between the Goals and Envir nnTncntal Literacy 

The first challenge in K-12 EE is to airive at the decision to design curricular and 
instructional programmes such that they clearly contribute to the development of an envi- 
ronmentally literate citizenry (Hungerford & Volk, 1984). The term "environmentally 
literate citizenry" has been in use since the earliest days of environmental education (e.g., 
Stapp, et al., 1969). Its use is either apparent in or is strongly implied in nearly every 
statement of the mission, aims, goals and objectives of EE which have been offered since 
that time (e.g.. Stapp & Cox, no date: Harvey, 1976; Trends in Environmental Education, 
1977). Such statements have perennially focused upon the set of variables which profes- 
sionals in tiie field thought would characterize environmentally literate citizens (e.g.. Roth, 
1971). or more recently, which would constitute a model o- environmental literacy (e.g., 
Hungerford &. Tomera, 1985). 

The model offered by Hungerford and Tomera is considered by many to be the re- 
sults of an attempt to svnthesize conceptual development within the field and the growing 
body of research findings penaining to EE (e.g., lozzi, 1984; Sia, et al., 1985/86; Hines, 
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et al., 1986/87; Marcinkowski, 1988; Sivek, 1988). Due to the consistency of the 
research findings associated with the variables in this model, it will serve as the basic 
model underlying this document. At the same time, this model is open to refinement as 
research findings shed new and imponant insights into the nature and development of 
environmental literacy. 

Once the decision has been made to orient a programme toward the development of 
environmentaiiy literate citizens (or students), the next challenge one faces is to opera- 
tionalize the literacy model one accepts (Hungerford & Volk, 1984). How one goes about 
that depends, in pan, upon the kind of model one accepts. For example, having decided to 
accept the model posited by Hungerford and Tomera (1985), one would need to translate 
the variables they have identified into statements of educational goals. In this case, the 
developers included variables emphasizing knowledge of ecological concepts, of environ- 
mental issues, and of citizen action. These variables are clearly emphasized in the first 
four goal levels presented earlier in this section. In addition, the variables emphasizing 
environmentally-related beliefs, attitudes, and values have also been emphasized witiiin the 
goal statements and sample objectives within the issue awareness and issue investiga- 
tion/evaluation goal levels. The clear relationships between die Hungerford and Tomera 
model of environmental literacy and the goal structure adopted for use in tiiis document 
depicted m Table 1 are no accident. They are die result of careful tiiought, study and 
planning. 

As implied in Table 1, one must carefully consider whether all components of a 
model of environmental literacy can be translated into goal statements. Again, in reference 
to the Hungerford and Tomera model, it would seem that environmental sensitivity and 
locus of control cannot be. Hence, it becomes necessary to see that these variables are 
accounted for elsewhere within the curriculum and instructional development process. The 
next sections present discussion designed to help interested readers funher understand 
these (and several other) variables, as well as how they might be accounted for within edu- 
cational programmes. 



A Chart Depicting the Relationships between the ModJ of Environmental 
Literac} and the EE Goal Structure Adopted f Use hi This Document 



Literacy Model Variable 


Goal Levels Whose Goal Statements 
Address these Variables 


Environmental Sensitivity 


None 


Ecological Concepts 


Level I: Ecological Foundations 


Knowledge of Issues 


Level 11: Conceptual Awareness and 




Level m: Investigation and Evaluation 


Beliefs, Attiiudes and Values 


Level 11: Conceptual Awareness and 




Level rH: Investigation and Evaluation 


Locus of Control 


None 


Citizen Action 


Level rV: Environmental Action Skills 
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Fnvirnnnientfll Sensitiv ifv ■ A Foiindationat Variable 

It should be noted that in addirion to the EE goal levels used in this document, an- 
other goal was stated or at least strongly implied in the Tbilisi Objectives. That is the goal 
of environmental sensitivity. More appropriately, as the developers of the Goals tor 
Curriculum Development in Environmental Education" have suggested, environmental 
sensitivity can be viewed as a pre-goal, or a foundational goal, to the previously descnbcd 
goal levels. 

Environmental sensitivity might be defined as "a set of affective characteristics 
which result in an individual viewing the environment from an empathetic perspective 
(Peterson, 1982). Individuals who are sensitive to the environment possess a basic 
appreciation and concern for the namral environment Unto themselves, they are rarely of 
sufficient intensitv to motivate an individual to act on behalf of the environment. More 
commonly, they can and do motivate individuals to learn more about the natural environ- 
ment (ecology) and about a variety of environmental problems/issues. This is why it is 
referred to as a foundational goal. 

The research into environmental sensitivity is of relatively recent ori'^in, primarily 
because has been so difficult to measure. In the early 1980's, Tanner (1980) and Peterson 
(1982) developed a method of measuring sensitivity which involved the identification of 
individuals' past experiences which appeared to regularly contribute to the formation of 
these affective characteristics. Additional use of this method (e.g., SchoU, 1983) and ad- 
ditional research evidence (Marcinkowski, 1988) strongly suggests its validity. Further, a 
more recent body of research suggests tiiat environmental sensitivity is a significant and 
major predictor of environmentally responsible behavior (Sia, et al., 1985/86; Hines, et al., 
1986/87; Marcinkowski, 1988; Sivek, 1988). As such, environmental sensitivity appears 
to be an important experiential and motivational precursor for the sustained development of 
environmentallv literate individuals. If ti^ere is merit to these conclusions, then the devel- 
opment of environmental sensitivity is most certainly pertinent to this discussion. 

What are the experiential or developmental variables which Tanner (1980), Peterson 
(1982). Scholl. (1983). and Marcinkowski (1988) have identified as affecting envi- 
ronmental sensitivitv among (adult) conservationists and environmental educators? The 
results of these studies tend to be fairly uniform in their response to this question. Appar- 
enily, there are experiential, affective and cognitive aspects to the development of sensinv- 
itv. While sensitivitv is itself an affective variable, its development appears to result from 
an interplay of outdoor experiences, favorable human interactions, and knowledge about 
the natural environment. Peterson's sample of professional environmental educators re- 
poned an interest in the outdoors and natural systems which contributed to an initial envi- 
ronmental sensitivitv at an early age (x = 12.25 years). Enriched by frequent expenenccs 
in natural settings and open spaces, this sensitivity continued to grow and strengthen 
through the years. This sensitivity was funher reinforced by an increasing knowledge 
about natural svstems, and was nurtured through both direct (i.e., familial and non- 
familial) and indirect (e.g.. authors) role models. These role models were themselves 
empathetic toward the environment, and usually actively involved in a variet>' of environ- 
mental activities and interests. These findings suggest that there are several dimensions of 
environmental sensitivitv which hold important implications for the types of educational 
experiences provided fo'r teachers, and in turn, for their students. The remaining para- 
graphs in this section will focus dircctiy upon this. 

The formative outdoor experiences described by Peterson's sample included activi- 
ties such as exploring and playing as a child, hunting and fishing, and involvement in 
outdoor-oriented youth organizations or in group camping. Moreover, these experiences 
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often occurred in solitary, small group, or family settings. Formal pre-collegc education 
would be hard pressed to include within its cuiricula these kinds of activities described by 
Peterson's sample. For this reason, it is also difficult to draft realistic goal statements for 
these facets of environmental sensitivity, even though these kinds of experiences should be 
encouraged by and in school programmes. 

On the other hand, formal pre-coUege education can include two other salient fac- 
tors affecting the development of environmental sensitivity. Those two factors, role mod- 
els and envronmental knowledge, are often closely related. Peterson suggested that 
"educator ro.e models appear to be as iniponant as outdoor experiences in developing 
[environmental sensitivity]" and that EE programs should "provide exposure to environ- 
mentally coricemed and active individuals." In her suidy, she found that teachers consti- 
tuted the majority of the role models named, stimulating interest in natural systems as well 
as providing educational and professional guidance. 

The question peninent to this document, then is how to prepare such a teacher. 
Research strongly suggests the merit of youthful outdoor experiences. As noted above, 
the average age pinpointed for the initiadon of environmental sensitivity was 12.25 years. 
Teacher education institutions cannot guarantee (or require) that individuals entering uieir 
programmes have had access to such youthful outdoor experiences. These instinitions can 
provide preservice teachers with experiences in natural settings through course-related field 
work, as well as through informal organizations. Every effort must also be made to pro- 
vide interesting and informative coursework about ecology and natural settings, and to 
provide effective role models by way of professors who are actively involved in environ- 
mental concerns. While attending to the development of environmenially sensitivity in 
preservice by these means, the teacher education programme must also ensure that the 
teachers it produces have the capability to serve, in turn, as facilitators of environmental 
sensitivity in their students. Thus, early programme activities designed to foster the 
development of sensitivity, must, later in the program, give way to discussions on the na- 
ture of and methods for encouraging the development of sensitivity in their prospective 
students. 



Helninp Learners DevploD an TntP rnal Locus of rnnfrnl 

Unlike environmental sensitivity, locus of control cannot be considered as an edu- 
cation goal in even a pre-foundational sense. However, like sensitivity, it does appear to 
be comprised of experiential, affective and cognitive factors. It also appears to develop 
over time, and its development corresponds to more than one goal level. Lastly, it too 
appears to hold implications for the overall development of environmental literacy. 

Locus of control can be defined in several ways. In its broadest sense, it refers to 
an individual's sense that he or sl-.c can manifest some degree of control over desired out- 
comes of a specific activity. The literature on social learning theory, expectancy theory, 
and efficacy perception have all contributed to the development of and definition of this 
psychological construct (Rotter, 1966; Rotter, Chance, & Phares, 1972; Phares, 1976; 
Lefcoun, 1981, 1982; Rotter, 1982; Mines, et al., 1986/87). Over time, the resuLs of 
research on locus of control have been used to modify and refine this definition. In earlier 
research, the emphasis was on v tinguishing between an internal locus vs. an external 
locus of control. Here "internal" referred to the belief that they themselves exerted control, 
while "extemal" referred to the belief that outcomes were controlled bv external forces 
(e.g., Rotter, 1966: Levenson, 1972, 1974). Research eventually refined this view, lead- 
ing to a distinction between those who believed extemal forces to be "powerful others", 
and those who believed extemal forces like "chance" (or luck) controlled events (Reid & 
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Ware, 1974). Still other researchers have attempted to funher distinguish between the 
belief that outcomes were determined by "fate" as opposed to by "chance". Through these 
efforts, it became apparent that individuals held very different views about why thmgs 
happened th? ^^y they did, thereby leading individuals to respond to the same set of cir- 
cumstances in very different ways. 

The research into the role of locus of control in environmental matters is somewhat 
older and more established than is research for environmental sensitivity (Peyton & Miller, 
1980). Recent reviews indicate that there are at least thirty studies into the role of locus of 
control or efficacy perception in EE (Hines, et al., 1986/87; Marcinkowski, 1988). Tlwee 
particular points about these studies are germane to this discussion. First, many of the EE- 
related studies in this area have been included in a quantitative synthesis. In general, this 
synthesis reveals a consistent and strong positive relationship between: (a) individuals 
belief in an internal locus of control and their acmal involvement in responsible environ- 
mental behavior (r = .379), and (b) their feeling of personal efficacy and this kind of 
involvement (r = .355). While the exact role of an internal locus of control in shaping 
responsible environmental behavior is not clear, that it docs play an imponant role is very 
clear. 

Second, following trends in the more general locus of control research, several 
studies in EE have found that an internal locus of control is, to some degree, situation spe- 
cific (Lefcoun, Von Beyer, Ware, & Cox, 1979; Peyton & Miller, 1980; Champeau & 
Pevton, 1984; Tulman, 1983; Sandford, 1985). These fi-..dings suggest that while indi- 
viduals may generally believe that they can influence over the outcomes of environmental 
issues, whether or not they believe they can do so for particular issues appears to depend 
upon specific issue-related circumstances (e.g., familiarity or previous experience, the 
presence of "powerful others"). Finally, in light of this, a few studies have looked at the 
extent to which a person's internal locus of control reflects their own individual abilities 
versus the sense that they are part of a larger group effort capable of wielding broader in- 
fluence (e.g., Sia, et al., 1984/85; Culen, et al., 1986; Marcinkowski, 1988; Sivek, 1988). 
The results of these studies indicate that individuals tend to believe that a group can wield 
more influence than an individual, suggesting that many people subscribe to the widely 
held notion that there is power in numbers when confronting large and often complex 
environmental issues. 

From these results, one may infer why locus of control has been included in 
Hungerford and Tomera's model of environmental literacy (1985), as well as why the 
writers of this document feel that it must be given due consideration in the design of educa- 
tional programmes in EE. While few, if any, research studies have investigated how an 
in:emal locus of control may naturally develop, there are some preliminary indications as to 
how educational programmes may contribute to its development. Studies by Ramsey 
(1987) and Holt (1988) were designed to help middle level students develop tiie skills 
needed to investigate, evaluate, and then take action on environmental issues (i.e., the 
studv treatments focused upon Goal Levels HI and IV in this document). In the Ramsey 
study, seventii grade classes taught by three teachers (i.e., one each in Illinois, Missouri 
and Kentucky) trained in the goals, content, and methods of EE were compared to control 
classes. Basically. Hoh did the same with her own class of average to low abihty stu- 
dents. The results of both studies indicated that when students were able to develop these 
skills, their locus of control shifted in a positive, internal direction. In other words, stu- 
dents began to feel that thev could have an impact on issues of interest and importance to 
them once they had developed the basic skills to do so. In contemporary terms, the stu- 
dents felt empowered. 
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However, this should not be interpreted as suggesting that these middle level stu- 
dents are ready to take on a large, complex issue. Once students possess these skills, it 
would seem prudent for teachers to encourage students to investigate easier-to-tackle issues 
where i;tudents have a high probability of making an impact Only sfter experiencing suc- 
cess should students be encouraged to gradually move on to more difficult issues. Devel- 
oping skills and experiencing success using them both appear to contribute to a sense of 
self-confidence. These three appear to be key factors which contribute to the development 
of an internal locus of control (Peyton, & Miller, 1980). 

Once again, the question peninent to this document is how to prepare teachers with 
respect to this. As witli sensitivity, teacher education institutions cannot guarantee (or re- 
quire) that individuals entering their programmes have developed an internal locus of con- 
trol. However, like the teachers in the Ramsey study (1987), preservice teachers must be 
provided with training in those skills associated with issue investigation, issue evaluation 
and citizen action (i.e.. Goal Levels III and IV). Once these skills have been developed, 
preservice teachers should also be provided with opportunities to apply those skills in as 
real-life a setting as is possible. During such projects, these teachers would certainly 
benefit from the careful guidance and suppon of their professors. And, while attending to 
the development of preservice teachers' skills and internal locus of control by these means, 
the teacher education prognjnme must also ensure that the teachers it produces have the 
capability to help their snidents develop these skills and an internal locus of control. As 
before, programme activities designed to foster the development of a locus of control, 
must, later in the program, give way to discussions on the nature of and methods for en- 
couraging the development of an internal locus of control in their prospective students. 



Cultivating a <;pn«;P nf Ppr^nnal RPQpnn«jj^j|j tv and rnmrnitment 

Unlike environmental sensitivity and locus of control, personal responsibility for 
and verbal commitment to the solution of environmental issues have not been included as 
separate variables in Hungerford and Tomera's model of environmental literacy. How- 
ever, this does not mean that there is no place for these variables in this model. As will be 
described below, both appear to be closely associated with the citizen action variable. Sim- 
ilarly, this absence should not be taken to mean that these variables are unimportant. On 
the contrary, research findings clearly suggest that they may be very important 

In general, personal re.sponsibility and verbal commitment may be classified as 
behavior intention" variables, since both responsibility and commitment are .nought to 
serve as broad predispositions, or indications of one's willingness to engage in some form 
of behavior. In the EE-related literamre, suppon for this classification is apparent, since 
EE measures of both variables include items which either state or strongly imply a willing- 
ness to«ngage in cenain types of environmentally responsible behavior (Hinjs, et al.. 
1985/86; Marcinkowski, 1988). Beyond this, responsibility and commitment become dif- 
ficult to define as separate and distinct variables due to the limited state of relevant theory 
and research. They are complex constructs which, like sensitivity, appear to be comprised 
of experiential, cognitive, and affective components. 

"Why, then, are these variables so important? There are two brief responses to this 
question. First, psychological theorists (e.g., Fishbein & Ajzen, 1975; Ajzen & Fishbein, 
1977) have suggested that, although limited, the best indicator of what a person will acui- 
ally do IS what they intend to do or say they will do. In this light, anv variable which 
serves as an indicator of intention becomes useful in understanding and predicting behavior 
- in this case, responsible environmental behavior. Moreover, from an educational stand- 
point, such variables may serve as one criterion of the relative success of efforts to prepare 
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environmentally literate individuals (i.e., given the definitions of and goals for environ- 
mental literacy reviewed in this document). In cases where one carjiot use the observance 
actual participation in responsible environmental behavior as the final criterion of success, 
then the communication of intention, (and by inference, of responsibility and commitment ) 
may serve as und criteria. 

Secondly, in a quantitative synthesis of research finding? on the relationship be- 
tween various variables and responsible environmental behavior, Hines, et al. (1985/86) 
identified six studies which investigated the relationship of verbal commimient to such 
behaviors. When the results of these studies were synthesized, the results indicated that 
verbal commitment exhibited the strongest relationship to actual involvement in responsible 
environmental behavior of any variable considered (r = .491). Similarly, when the results 
from the six personal responsibility studies were synthesized, these results also indicate 
that there is a strong relationship between it and actual involvement in responsible environ- 
mental behavior (r » .328). These findings suggest that these arc indeed characteristics of 
environmentally literate individuals. 

However, due to the apparent complexity of these variables, knowledge about how 
a sense of responsibility or a sense of commitment develops in youth is limited. The inost 
relevant bodies of knowledge pertains to the development of pro-social, moral and altruistic 
behavior (e.g., Bar-Tal. 1976: Enright & Lapsley, 1977; Mussen & Eiscnberg-Berg, 1977; 
Staub, 1978). While such knowledge appears to be generally useful, the exact extent of its 
utility in the environmental domain is largely unknown. In addition, there are few solid 
research findings about what kinds of things teachers can do to assist in this development 
(e.g., Leming, 1981, 1985). Consequently, only several general suggestions can be 
offered here as to how these variables should be addressed in educational programmes for 
middle level students or for middle level teachers. 

In general, these variables assume a fairly advanced level of personal development 
with respect to environmental concerns, and for this reason it is easier to work with teach- 
ers (adults) than with youth on associated topics. Still, regardless of age, these variables 
are probably not amenable to educational treatment until a learner exhibits a fairly high 
degree of sensitivity, and has adequate grounding in the contents associated with Goal 
Levels I and II. Thus, from a programmatic standpoint, these variables appear to enter the 
picture when instruction is provided at Goal Levels HI and IV. 

At that point, there appear to be several opportunities to foster development of re- 
sponsibility and commitment among learners. First, as with sensitivity, exposure to role 
models who have developed and who exhibit such responsibility and commitment would 
seem appropriate. Second, providing learners with opportunities to share their views on 
responsibility for and commitment to the solution of environmental issues in the context of 
values-clarifying discussions can be a useful instructional approach. Similarly, providing 
students with a receptive atmosphere to publicly affirm their values and commitments 
would also seem to be appropriate. Fourth, as learners are provided with the opportunity 
to develop and apply tht skills associated with these two Goal Levels, it would again be 
appropriate to engage learners in the discussion of topics related to these va'^ables. Finally, 
the research literature does provide some evidence that providing learners (a^ my levels 
with an opportunity to assume responsibility has the potential to contribute to the develop- 
ment of these variables (Schwartz, 1968, 1975; Heberiein, 1972, 1975; Heber^ein & 
Black. 1974; Van Liere &. Dunlap, 1978). As before, opportunities to assume responsi- 
bilitN- should probably be offered incrementally, allowing time for learners' to integrate their 
experiences, reflections and feelings. 
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It cenainly would seem appropriate to utilize these kinds of suggested programme 
activities to foster the development of a sense of responsibilit>' and commitment in teachers. 
However, as previously mentioned, the use of such activities must eventually give way to 
discussions on the nature of and methods for encouraging the development of these in their 
prospective students. 



Selecting an Annrnnrtate RoIp for Envirnnmp ntal ApHnn in EducaHnn 

Opinions differ on the role of environmental action (responsible environmental 
behavior, citizen action) in formal education. Some take the position that it is inappropriate 
for students to be exposed to action-oriented instruction as part of an educational pro- 
gramme. On the other hand, there are those who take the position that it is appropriate for 
educators to direct students to take action whether or not that action is consistent with the 
beliefs and values of the student. The writers disagree with both of these positions. The 
former runs contrary to mainstream thought in the EE field which calls for active participa- 
tion in preventing and solving environmental problems (e.g., Stapp, et al., 1969; Harvey, 
1976; Tbilisi, 1977; Han, 1981; Hungerford & Volk, 1984), while the latter overrides 
imponant ethical and developmental concerns. 

The position the writers take is that it is appropriate to instruct students in the skills 
involved in responsible citizen action, and to provide students with adequate oppominities 
to practice and apply those skills in classroom-like situations. In keeping with the role of 
citizenship in a society, it seems responsible for teachers to support students who decide to 
engage in some form of action if and when these actions are socially and ecologically 
responsible, and to counsel students when their proposed actions are not. At no time 
should a student be forced into acting on an issue in the community or region in which they 
live. In summary, it is generaUy agreed that there is an ethical responsibility on the pan of 
environmental educators both to help students become skilled in citizenship roles, and to 
defer to the student's own beliefs and values in terms of what the student chooses to dc (or 
not to do, as the case may be). 

In previous sections, the writers have referred to studies by Ramsey (Ramsey, rt 
al., 1981; Ramsey, 1987), Klingler (1980), Jordan, et al. (1986), and Holt (1988) i:i 
which students were provided with training in the skills involved in responsible citizen 
action. In each study, middle level or high school students became skilled, and were given 
opponunities to apply those skills. Further, the results from each study indicated that 
trained students continued to apply those skills on their own to the prevention and 
resolution of local environmental problems outside of the particular programme setting. 
Under no circumstances, however, were students forced to engage in any action either as 
pan of classroom instruction or outside of the programme setrir.,. 

At tiie college (teacher education) level, the situation may be slightiy different. In 
the training of teachers who will have a responsibility for teaching youtii to become envi- 
ronmentally responsible, it may be appropriate to insist tiiat the preservice teachers demon- 
strate their skills in a community/regional setting. Even so, while it is probably ethical lo 
insist on some demonstration of these citizen responsibility and action skills, it is not ethical 
to insist that they engage in any designated action, paniculariy one which might run counter 
to the student's beliefs and values. One of the writers of this document has used this 
strategy successfully. Furthennore, both writers have witnessed instances where an entire 
class of students have agreed to work cooperatively on a given action strategy/project. 

From classroom and research experience in both K- 12 and collegiate settings, the 
kinds of actions students are most likely to select and engage in are not those with serious 
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political or social ovenones. Given the complexities of, and resourct^ required for politi- 
cal and legal actions, these are generdly beyond the scope of students' ;lassroom projects. 
The categories of actions students axe most likely to select and eng/ige in consist of con- 
sumer, ecomanagement (physical), and persuasive actions. In ma- ly cases, students will 
employ some combination of strategies from these categories in a single action project 
(e.g., some combination of ecomanagement and persuasion, or consumer action and per- 
suasion strategies). Regardless, it is necessary for any educator to pay careful attention to 
the kinds of action projects students select, and thereafter engage in. As implied, it is in- 
cumbent on the professional educator to make carefully thought out decisions concerning 
the role of environmental action in a given instructional programme. 



Summary 

In closing, the preservice teachers themselves must exhibit the char- 
acteristics of environmentally literacy. These individuals must embody the 
experiences, knowledge, skills and attitudes reflected in environmental sen- 
sitivity, ecological foundations, the conceptual awareness problems and 
issues, issue investigation and evaluation, and environmental action before 
they can develop those characteristics within their students in a comprehen- 
sive and effective manner. Thus, the preservice teacher must ... 

... feel comfonable in the outdoors, and in using the out-of-doors for instructional pur- 
poses (i.e., as related to the EE goals and to environmental sensitivity). 

... d'^velop an understanding of ecological concepts and principles, and leam how to teach 
those ideas to youngsters in an interesting and effective manner. 

... become knowledgeable about a variety of environmental problems and issues, and be 
able to offer instruction which introduces students to but does not overwhelm them with 
those problems and issues. 

... understand the imponance of environmental issue investigation/ evaluation ajid citizen 
action, and must develop the knowledge and skills which permit him/her to become actively 
and responsibly involved in resolving environmental issues and in maintaining a healthy 
environment. With respect to their teaching, the preservice teacher must not only be pre- 
pared to provide their students with sufficient opportunity to develop and apply issue in- 
vestigation/evaluation and citizen action skills; they must be prepared to do so in a manner 
which permits their students to develop an internal locus of control, a sense of personal re- 
sponsibility, and a willingness to commit themselves to the resolution of envircamental 
issues in the future. 



"There is a severe shonage of classroom teachers prepared to effectively inte- 
grate environmental education into instructional programs. The traditional ap- 
proach to the teaching of environmental matters has been for the teacher to be- 
come knowledgeable about some aspect of the environment and then to convey 
this information to the student through the lecture approach. This process has 
not been highly effective in stimulating sustained interest in environmental af- 
fairs or helping students acquire beliefs, attitudes, values, or skills conducive to 
the development of an environmentallv literate citizenry." 

W. Stapp. 1974 
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PART II 

THE NATURE OF THE MIDDLE SCHOOL • 



The middle school - regardless of grade level configuration - 
typically grades 5 through 9 • represents one of the greatest educational 
challenges of all times. Similarly, in the U.S.A., it represents one of edu- 
cation's greatest failures - a very real crisis - steejwd in faculty inepmess, a 
socially traumatized student body, rampant traditionalism, pathetic teacher 
education, public and parental hostility, and administrative debacle upon 
debacle. 

The problems which surround this failure are difficult to cope with, 
particularly when few are willing lo admit the crisis and fewer are willing to 
cope intelligendy with it. Of course, one finds evidence of change, brought 
about by thinking educators and enlightened publics, but these changes tend 
to be endemic rather than epidemic. Rarely can be seen a groundswell - a 
rapidly progressing evolution - of thought and practice in middle school 
education which would swing the pendulum toward the real needs of 
youngsters and societies. The frustrations of enlightened middle school 
educators must somehow be dealt with but, even more importantly, the 
grievous instructional injustices perpetrated agsdnst those millions of middle 
school student? throughout the nation must somehow be remedied. 
Unfortunately, for many, if remediation comes, it will come too late. One 
can only speculate on the personal and social damage this has caused and 
will cause in the future. 

This particular document focuses on environmental education and, 
in particuKu, teacher training for effective environmental education. Pan 11 
of this doc jment deals with middle school youngsters, middle school prob- 
lems, teac'ier education, and a seriously considered connection between the 
goals for en'^ironmental education in this document and their relationship to 
an improvf-.d middle school education for students. Needless to say, a doc- 
ument of this son can only begin to deal effectively with the overall 
"scourge" mentioned above. However, it can help point educators in the 
right direcion. To begin with, some discussion of middle school students - 
their characteristics and problems - seems relevant. 

The Writers 



* - In several instances, the contents of this chapter will sharply reflect the 1989 docu- 
ment entitied Turning Points: Preparing American Youth for the 21st Centurv - known by 
many as the "Caniegie Repon". Portions of the Carnegie Repon are quoted here simply 
because the authors, who cumulatively represent over twenty years experience at the middle 
scuool level, agree with so many of the conclusions and recommendations of that report. 

This repon [Turning Points: -Preparing American Youth for the 21st Centurvl was 
prepared by the Carnegie Council on Adolescent Development's Task Force on Education 
of Young Adolescents. The Carnegie Council is a program of Carnegie Corporation of 
Ne ^ York. 
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The Student in the Middle Years 



The middle schcx)l is typically configured around a grades five through nine (5-9) 
format. Atypical middle schools abound. There are five-eight schools, six-nine schools 
and others. The middlr school is supposedly an educational enterprise focused on the 
needs of youngsters as they move from childhood to full-blown adolescence. Unfortu- 
nately, its configuration is often dictated by local conditions, i.e., the needs and financial 
conditions of the community/school district. Because of this, the middle school is often 
observed to be a downward movement of secondary education, not dedicated to the real 
and desperate needs of young adolescence, carrying with it the traditions of secondary 
education and the many problems and failures encompassed in it as well. Sometimes, but 
less often, one can observe an upward thrust of elementary education - a far superior model 
for the middle school compered to secondary education - but still not satisfactory for the 
youth assigned to it. 

Rega^ess of grade level configuration and educational model utilized, the middle 
school consists of students representing an array of physical and psychological develop- 
ments. Many are pre-pubescent while many others are well along their way to sexual 
maturity or sexually mature in almost every manner in which sexual maturity can be opera- 
tionaliz'ed. These and other phy.sical and psychological variations make for a highly volatile 
and difficult student population to work with. This development also brings, to the stu- 
dent, a myriad of problems - undoubtedly more than at any other time in his/her life. These 
range from an intense attention to the peer group and interpersonal relationshipc to a feeling 
of inadequacy and a self-concept often in danger of being diminished by peers, parents, 
teachers and society at large. Coupled with the frightening experience of sexual develop- 
ment, these problems constantly serve as a framework around which potential disaster is 
never far away. 

Additionally, the middle years, for students, are characterized by rapid intellectual 
development. Middle school students have a capacity for tiiinking in much more abstract 
ways than they did in the lower grades. Typically, the move from concrete to formal 
operational thinking is taking place although middle school students exhibit a wide array of 
intellecmal thinking. Still, this capacity for intellectual development holds tremendous 
promise for them and for society in general. Critical thinking - promoted so vigorously in 
this document - can, then, be taken to considerable lengths by well-trained and competent 
teachers, working with curricula which arc organized in such a manner as to do'vnplay 
factual learning and promote higher order thinking skills, e.g., syntiiesis and evaluation. 

Concurrent witii the development of critical thinking skills in the classic sense 
comes an opportunity for the development of sound decision making. The typical middle 
school student, surrounded by wildly mixed messages from society (from adults, peers, 
TV, radio, and print media), has an inordinate problem sorting out his/her values. The 
school should - nay, must - turn potential disaster for the student (e.g., drugs, suicide, 
promiscuous sexual behavior, crime, sexually transmitted disease, school drop out, teenage 
pregnancy) into into a carefully thought out opponunity for rational decision making. Not 
only should the opponunity present itself, it should be consummated both verricahy and 
horizontally in the cuiricular structure of the school. 

A major characteristic of the early middle school youngster is his/her tendency 
toward egocentrism (the "T" syndrome). Middle school students typically look to them- 
seives as the major variable in space and time. This self-centrism tends to block imponant 
socializing experiences and concepts. Because the emerging adolescent shows little sense 
of history and is limited in the ability to project extensions of a present event or condition 
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into the future (George and Lawrence, 1982), there is little acknowledgement of the effects 
of present behavior on future events. However, as development proceeds, students have 
the ability to leam that the future depends, at least in part, on choices made in the present. 
Thus, instruction can help mold concepts and attitudes associated with cause and event, not 
only in a scientific dimension but in personal and social dimensions as well. Similarly, the 
.student ran be helped to evolve from a thoroughly egocentric model of thinking toward 
what is often called a sociocentric perspective where he/she is no longer the center of the 
universe. This helps give the student a sense of community and of the individual's role in 
society. It is extremely interesting to note that num-erous middle school teachers who have 
implemented the environmental education curriculum recommended in this document have 
commented that, subsequent to instruction, students appear to be more altruistic, i.e., 
interested in and concerned about society, not just interested and concemed for themselves 
any more. 

Certainly, many middle school students feel disenfranchised (i.e., left out) by soci- 
ety. They are supposedly too young to be sexually active, they have no opportunities in 
most legitimate work places (albeit home resporsibilides, most possibly greater in agrarian 
societies), educators often talk down to them instead of to them, they are too young to be 
adults, and they are told to be responsible without being given meaningful responsibility. 
And, society tends to evolve in ways which negate finding "new" roles for them as citi • 
zens. Here, again, the school has a tremendous opportunity to provide meaningful citizen- 
ship experiences for students. As has been discussed in Part I of this document - and as 
will be discussed in more detail in fumre pans - an environmental education which focuses 
on the goals proposed here will go far in reenfranchising the middle school student. 
Needless to say, environmental education is only one step in this process. Other opportu- 
nities must also be employed. Environmental education, perhaps, holds the key to a solid 
beginning for helping to make middle school students good citizens in their communities 
and, at the same time, giving them a feeling of being enfranchised by society. 

It might help, at this point, to use a table prepared by Wiles and Bondi (1981) 
which summarizes the intellectual and affective characteristics of emerging adolescents and 
the instructional implications associated witii those characteristics. 



Characteristics 

Emerging adolescents display a wide 
range of skills and abilities unique to 
their developmental patterns. 

Students will range in development 
from the concrete-manipulatory 
stage of development to the ability to 
deal with abstract concepts. The 
youngster is intensely curious and 
growing in mental ability. 

Middle school learners prefer active 
over passive learning activities; pre- 
fer interaction witii peers during 
learning activities. 



Instructional Implications 

A variety of materials and .""prroaches in 
tiie teaching-learning process should be 
utilized in tiie middle school. 

The middle school should treat students at 
tiieir own intellectual levels providing 
immediate rather than remote goals. All 
subjects should be individualized. Skill 
grouping should be flexible. * 



Physical movement should be encouraged 
witii small group discussions, learning 
centers, and creative dramatics . . . Pro- 
vide a program of learning that is exciting 
and meaningful. 
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Students in the middle schc»l are 
usually very curious and exhibit a 
strong willingness to Icam things they 
consider to be useful. Students enjoy 
using skills to solve "real-life" prob- 
lems. 

Students often display heightened ego- 
centrism and will argue to convince 
others to clarify their own thinking. 
Independent, crincal thinking emerges. 



Organize cumcula around real-life con- 
cepts . . . Provide activities in both for- 
mal and informal situations to improve 
reasoning powers. Studies of the com- 
munity, environment are particularly 
relevant to the age group. 

Organized discussions of ideas and 
feelings in peer groups can facilitate self- 
understanding. Provide experiences for 
individuals to express themselves by 
writing and participating in dramatic piro- 
ductions. 



* - The writers of this Uncsco document would recommend that "individualized 
instruction" be viewed holisncally rather than traditionally, i.e. traditional meaning 
isolated instruction, similar to programmed learning where learning takes place be- 
tween student and materials rather than between students themselves or the student 
interacting with the teacher. The concept of individualized instruction at the middle 
school level should include active involvement in research projects in numerous 
academic areas (including environmental education) which permits individuals or 
very small groups of students to probe a problem or issue at their own level(s) of 
ability. It should also include the notion that students, as individuals, can work ef- 
fectively in a cooperative learning program where the group (as well as individual 
students) has a responsibility for utilizing the mix of abilities witiiin the group for 
the learning achievement of every group member. In other words, die concept of 
"individualized instnicticn" must be expanded to incorporate a number of method- 
ologies not typically associated with iL 



Unfonunaiely, if one looks at tht i,. pical middle school today, it is a far cry from 
the school that is designed and dedicated to meeting the needs of today's youth. As noted 
in the introduction to this part and elsewhere, the reasons are many. This document is not 
intended to present a discrepancy model of what is compared to what should be. Perhaps it 
will suffice, instead, to present a model of a satisfactory middle school - one which meets 
not only the needs of students but of society as well. 



What Should the Middle School Look Like? 

It should be very clear, at this point, that the middle school should be a very unique 
place, quite different from the elementary school which precedes it and the secondary 
school bevond. And, more importantiy perhaps, it should be staffed by professionals who 
are thoroiighlv trained in middle school education and totally dedicated to helping students 
mature educationally, psychologically, socially, and physically. That this is a challenge of 
considerable proponions'goes without saying. 

As noted in the foomote on the first page of Pan II, the writers are very impressed 
with the bulk .f a recent document, commonly referred to as "The Carnegie Report" 
(1Q89). In this repon we find a section entitled, "Recommendations for Transforming 
Middle Grade School.s". i.e., middle schools. What follows are those recommendations 
with which the v^riiers wholeheanedly agree, contained in The Carnegie Repon: 
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"... The [Camegie Council on Adolescent Development's] Task Force 
calls for middle grade schools that: 

^ Create small communities for learning where stable, close, mutually 
respectful relationships with adults and peers are considered fundamental 
for intellectual development and personal growth. The key elements of 
these communities are schools-within-schools or houses, students and 
teachers grouped together as teams, and small group advisories that ensure 
thai every student is kno'vn well by at least one adult. 

^ Teach a core academic program that results in students who are literate, 
including in the sciences, and who know how :o think critically, lead a 
healthy life, behave ethically, and assume the respoiisibilities of citizenship 

• « « 

^ Ensure success for all students through elimination of tracking by 
achievement level and promotion of cooperative learning, flexibility in 
arranging instructional ume, and adequate resources (time, space, equip- 
ment, and materials) for teachers. . . . 

^ Staff middle grade schools with teachers who are expert at teaching 
young adolescents and who have been specially prepared for assignment to 
the middle grades. 

^ Improve academic performance through fostering the health and fitness of 
young adolescents, by providing a health coordinator in every middle grade 
school, access to health care and counseling services, and a health- 
P'-omoting school environment 

^ Reengage families in the education of young adolescents by giving fami- 
lies meaningful roles in school governance, communicating with families 
about the school program and student's progress, and offering families op- 
portunities to suppon the learning process at home and at the school. 

Connect schools with communities, which together share respv-nsibility 
for each middle school student's success, through idendfying service op- 
portunities in the community, establishing partnerships and collaboradons to 
ensure students' access to health and social services, and using community 
resources to enrich the instructional program and opportunities for con- 
strucdve after-school activities. " 



What Characteristics Should the Student Product 
of the Middle School Reflect? 

Cenainly, if we believe that middle school youth are very special human beings 
and, certainly, if we believe that the middle school should look substantially different from 
the elementary school preceding it and the secondary school beyond, then wc must have in 
mind a special set of goals for the school itself. 

Turning once again to the "Camegie Repon" we find, in the Preface, a list of five 
characteristics prepared by David W. Hombeck. Chair of the Task Force on Education of 
'^"oung Americans. Hombeck asks, "What do we want even.' young adolescent to know, 



to feel, to be able to do upon emerging from that educational and school-related experi- 
ence?" Further, he writes, 

Our answer [the Task Force's] is embodied in five characteristics associated 
with being an effective human being. Our 15-year-old will be: 

^ An intellectually reflective person; 

^ A person enroute to a lifetime of meaningful work; 

^ A good citizen; 

^ A caring and ethical individual; and 
^ A healthy person. 

As was noted earlier, the present document's focus is on the preparation of teachers 
to teach environmental education effectively at the middle school level. The document is 
not intended to be a holistic document on the middle school per se. Even so, it would be 
wise for middle school administrators and practitioners to take pause and consider carefully 
the five characteristics listed above. They cenainly sound substantial and appropriate, 
don't they? But, when one begins to operationalize them, difficulties occur. What is an 
intellectually reflective person? What is a good citizen? What is a caring and ethical 
individual? What are the attributes - the behavior ihe skills - die attitudes - die 
educational precursors for these characteristics? 

The Goals for Environmental Education at the middle school level, stated and 
described in Pan I and explicated elsewhere are particularly important ones for two of the 
characteristics stated above. The two characteristics, above, which are closely allied to the 
en vii-onmental education goals are: (1) An .intellectually reflective person and, (2) A good 
citizen. 

Again, turning to the "Carnegie Report" and the discussion of these two character- 
istics, we find attributes in close harmony with the goals of this document We quote: 

"AN INTELLECTUALLY REFLECTIVE PERSON ... Our youth 
will be able to analyze problems and issues, examine the component pans, 
and reintegrate them into either a solution or into a new way of stating the 
problem or issue. In developing tiiinking skills, the youth will master self- 
expression and be able to 'hear' others' expressions through diverse media. 
These skills of self-expression and hearing include persuasive and coherent 
writing, articulate verbal expression, ... A GOOD CFITZEN ... our 15- 
year-old will accept responsibility for shaping and not simply being shaped 
by surrounding events. Central to demonstrating good citizenship is a 
youth who is a doer, not just an observer. . . . Finally, our young adoles- 
cent's good citizenship will be embodied in a positive sense of global citi- 
zenship. That involvement will reflect an appreciation of both the Western 
and non- Western worlds. The youth will possess a feeling of personal re- 
sponsibility for and connection to the well-being of an interdependent world 
community." 

It must be clear, now, to the reader, that the environmental education goals ex- 
pressed in this document are, indeed, imponant ones not only for the environment but for 
the middle school student as well. The welfare of the environment aside fo: the moment, 
what are some examples of the hamiony that exists between environmental education goals 
and the desired outcomes for middle school youth? 



Intellerf 



This document proposes thai every middle school student should be able to analyze 
issues, i.e., become skilled at being able to dissect the anatomy of issues. In doing so, the 
student must identify the various "players'", their positions, beliefs and values. This 
analytical skill demands that students conceptualize (i.e., reflect upon) the components of 
the issues, understanding although not necessarily agreeing with differing viewpoints and 
the substantiN w or nonsubstantive arguments supponing these viewpoints. Ccnainly, at 
limes, there should arise a certain empathy with opposing positions/viewpoints. The ability 
to conceptualize and empathize with differing beliefs and values is, by some estimates, at 
the hean of "reflecnviry". Similarly, there exists a great deal of reflectivity in planning for 
citizenship action, particularly when the students evaluate proposed solutions against what 
are termed "Action Analysis Criteria". Thij: reflectivity, combined with the ability to syn- 
thesize (i.e., reintegrate) the component pans of an issue, goes a long way in helping to 
meet the intellectual reflectivity goal expressed in the Camegie Repoa 



Good Citi/enship 

This document proposes that every middle school student should not only investi- 
gate EE issues in depth, but should also take part in planning for the remediation or partial 
remediation of those same issues. In so doing, the student must carefully construct an 
"Action Plan" which outlines precisely tiie steps involved in planning for responsible citi- 
zenship action regarding environmental issues. Further, the actions chosen by the students 
are "filtered" through the "Action Analysis Criteria" mentioned above in order to make 
certain that the students understand the ramifications - positive and negative - of the selected 
actions. Finally, tiie student may choose to implement the action(s) or not depending upon 
his/her level of involvement with the issue in question. Many, many middle school 
students have opted to follow through with their action plans and many have accomplished 
remarkable things toward the improvement of the environment. These actions constitute 
the epitome of good citizenship, a highly desired characteristic of the middle school stu- 
dent. Even if the action is not implemented, the student has had experience planning for and 
evaluating citizenship actions that focus on very real :ssues in the environment. 

Thus, it should becoming increasingly clear mat good environmental education not 
only holds promise for the environment, it holds corsiderable promise for helping to meet 
imponant student-centered goals at the middle school level. And, too, as instructional 
methodology recommendations will show, the model of environmental education proposed 
in this document, will conform extremely well to ths recommended profile of the middle 
school itself, e.g., engaging students in group activiry, organizing the curriculum around 
real-life concepts, providing activities to enhance reasoning powers, implementing studies 
of the community and environment, and providing ooponunities for individuals to express 
themselves in writing and verbally. 



What Characteristics Should the Teacher of the Middle School Reflect? 

It is obvious, from all the preceding in Pun 11. that a "tvpical" teacher and a 
"tyT^ical" teacher education programme will not suffice at the middle school level. Aeain. 
this document is not designed to be a thorough overview of middle school education. Still, 
it would be careless of the writers not to focus some attention on the personal and profes- 
sional characteristics needed by the middle school teacher. 



The National Middle School /association (U.S.A.), in 1986, prepared n position 
paper entitled, "Professional Certification and Preparation fon the Middle Levjl". In this 
paper, the association describes both personal and professional competencies r «:ded at the 
middle grades. These descriptions, somewhat generic but nevertheless appropriate, appear 
worthy of repetition here. They follow: 



Pprsnnal Qualities 

Effective teaching at the middle grades lev^l requires to a h's>. 'ic- 
gree the personal qualities long associated with successful teaching ?.t any 
level, including energy, enthusiasm, sensitivity, fairness, and a sense of 
humor. In addition, the characteristics and needs of the tran.sescent 
[preailolescent-adolescent] give heightened imponance to the foi'owing 
teachei characteristics, each of which parallels a major concern of ihr middle 
grades student: 

1. Positive view of self . Students who are struggling to establish their 
own self concepts need teachers who have a strong sense oi" personal 
identify . . . and who axe well adjusted to life. 

2. Flexibiliry, openness to change. Rapid change is the hallmark of 

transescence. Teachers at r.iis level must demonstrate how to live with 
change and siill maintain personal integrity. They c?n admit and live 
with their own errors. They must have the emotional strength to live 
with the ups and downs of transescents. 

3. Respect for the dignity and worth of each individuaL Transescents are 
more diverse than any other age group. It is esscnual that teachers 
demonstrate how to respect each person's uniqueness and value 
his/her being, thus modeling a personal connmitment to a value system 
supportive of . . . society. 

4. Willingness to cooperate with other staff members, parents, students, 

and others to achieve common goals. Getting along with others, es- 
pecially peers, is a dominant concern of transescents. They need 
teachers who demonstrate effective human relations skills in a spirit of 
coopei-adon rather than compfdtion. 

5. Commitment to transescents. Is willing to devote time and personal 

concern to the student in and out of the classroom; has a great deal of 
patience and readiness to listen. This is a time when life often seems 
overwhelming ... A teacher who cares is espvCially important during 
the middle grades. 

6. Commitment to education. Seeks funher knowledge and training to 

keep current about learning and teaching. Transescents are searching 
for values, careers, life goals. A teacher who demonstrates commit- 
ment provides a valuable model. 



er Competencigs 
T tft effective middle grades teacher: 

1. Demonstrates, in eveiy aspect of the teaching/learning relationship and 
process, a sensitive and caring concern for 'kids' at ^is age. 

2. Understands the physical, emotional, intellectual, and moral develop- 
ment of the transescent and plans the teaching/learning process to 
facilitate that development. 

3. Creates a positive classroom learning environment, uses a variety of 
instructional techniques, and organizes the curriculum to adapt to the 
learning patterns of each student 

4. Facilitates students' personal growth through instructional procedures, 
content of the cuficulum, and personal relationships. 

5. Works cooperatively with other teachers, staff members, parents, re- 
source persons, and community groups. 

6. Teaches communication skills such a reading, listening, writing, and 
speaking as an integral pan of instruction in all subjects. 

7. Provides opponunities for students to become independent learners. 

8. Maintains classroom control appropriate to the type of >iniing being 
carried out and deals effectively with unusual problems. 

9. Develops increasing breadth and depth in own teachuig field(s) and 
relates that learning witii other areas of the middle graaes curriculum. 

10. Constructively participates in the design, implementation, evaluation, 
and revision of the curriculum. 

1 1. Uses evaluation, marking, and reporting procedures which enhance 
the self-concept of the transescent. 

12. Helps to create a classroom and -x school environment, curriculum, 
and instructional procedures app .TDpriate for students according to Jheir 
special physical, mental, and en orional needs. 



Characteristics of a Sor.nd Teacher Preparation for 
Working in the Middle School 

Far too often, teachers at the middle school level find therr.selves in '.vhat might be 
termed a "no man's land" - caught by their training in a school environment for which they 
are unprepared. Middle school teachers are, rather typically, those that have been trained as 
either elementary or secondary school teachers and who, for one reason or another, find 
themsflves assigned to the middle grades. In some instances, the elementary trained 
teacher can be quite successful, simply because he/she brings to the middle grades 
attributes which are appropriate for use with the .students, e.g., an ability to work with 
small groups, ;i broad spectrum of training in a number of content areas, and an ability to 



apply interdisciplinary instructional techniques. But, in the final analysis, very special 
training in middle school education is needed by most middle school personnel in order to 
be maximally effective. 

The question of the training of middle school educators is a very difficult one. 
There are varying positions on what that training should look like. 

One on hand it is recomirindcd that the middle school teacher should have indepth 
training in at least two content arras with an opdonal concurrent undergraduate observation 
schedule in a typical middle scb ool This meai^s thai the bulk of the undergraduate pro- 
gramme would be in the acaden^ic arena with few "education courses" to serve as a foun- 
dation for middle school instruct on. Professional education courses would be laken at ih'^ 
graduate level while the te-cher serves a professional internship in the middle school under 
the direction of both middle school and professional "mentors". 

On the otiier hand, is is often recommended that the middle school teacher be 
trained in the "classic sense" in a teacher education programme designed specifically for 
certification at the middle school level. In this s'jenario, one would observe the preservice 
teacher gaining a degree of depth in two content areas, becoming familiar with the 
developmental aspects and characteristics of the middle school youngster, sndying the 
middle school curriculum, learning about methods and materials appropriate for the middle 
school learner, and how to work effectively with the student in an advisory or guidance 
role. 

Nf ttdless to say, this document cannot resolve arguments about how the middle 
school te.Hcher should be trained overall. However, the contents of this document lean 
toward the "classic model" of teacher preparation (with the major exception that this publi- 
cation deals specifically with the training of environmental educators for woric in the middle 
school). With a more "traditional model" in mind, the writers, below, present recommen- 
dations for certifirarion as ouUined, once again, by the National Middle School Association 
(U.S.A.) in 1986. 

fre-Service Prepamtion 

Middle grades teaching requires pre-service preparation essentially similar 
to that provided in most elementary or secondary education programs, but 
with certain special emphases. 

It should differ from elementary teacher preparation as follows: 

1. Depth Li one or two teaching fields, in addition to the diversified 
subject-nianer preparation ordinarily required of elementary 
teachers. 

2. Examination of the history, f hilosophy, and curriculum of the mid- 
dle grades, both in and outfide the school setting. 

3. Special attention to 

a. tuc characteristics and needs of the transescenL 

b. the development of t^ie skills of continued learning in and 
through instruction in 'such courses as reading, English, social 
studies, science, mathematics, foreign language, home economics, 
etc. 

c. the gindance/advisor\' role of the teacher during transescence. 
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4. Methods and materials especially appropriate for middle grades 
students. 



Preparadon for middle grades teaching should differ from secnndarx 
teacher preparation as follows; 

1. Modest depth of preparation in rwo teaching fields, rather than 
[indepth] specialization in one. 

2. Examination of the history, philosophy, and curriculum of the mid- 
dle grades. 

3. Special attention to 

a. the characteristics and needs of the transescent 

b. the development of the skills of continued learning in and 
through instruction in courses English, social studies, science, 
mathematics, foreign language, home economics, etc. 

c. th<: guidance/advisory role of the teacher during transescence. 

Throughout the program, [teacher education programme] students 
should have opportunities to observe and to work with transescenis, both to 
enhance their rapport with ine age group and to enable them to decide 
whether they really want to teach at this level." 



In Closing 

It is evident, from the above, that the middle school must meet some very serious 
needs of transescents. Although very serious problems abound, very re J opponunities 
also abound! The middle school has tremendous opponunities to facilitate the intellectual, 
emotional, and physical grov. th of these students. This document recommends very spe- 
cific goals for environment?.: education - both for middle school students and adults in- 
volved in teacher education pnjgrammes. These goals reflect a curriculum and instructional 
methods which will go far in rielping both the environment and middle school students. 

It was noted, earlier in Pan II, that two of the major objectives for the middle 
school were to develop an intellectually reflective person and a good citizen. Comments 
were tendered that showed a relationship between what is recommended on other pages of 
this document and these two objectives. However, not mentioned were other positive 
ramificaidons for middle school students. 

In order to provide instruction which will help meet these objectives as well as the 
goals for environmental education, the instructor must be able to help students work in 
small task-focused groups and, further, be able to work as a consultant/advisor as individ- 
uals actually investigate environmental issues of their choice and develop action plans to 
help remediate these same issues. These things simply cannot be done on a large 'group 
basis because, to do so, would violate the essence of die program. What is intended here is 
to produce a very mature autonomous invesn^ator who is able to think critically, acquire 
good inquiry skills, '^olve real problems, make responsible decisions as a community mem- 
ber, and develop a sense of ownership in the educational process and empowerment as a 
citizen in the very real world. If the world community wishes to produce adolescents who 
feel culturally and socially enfranchised rather than disenfranchised, implementation of the 
recommendan ms of this document will certainly help facilitai? this. 



PART III 



PREPARING MIDDLE SCHOOL TEACHERS IN ENVIRONMENTAL 

EDUCATION 



"Teachers should leam to work as members of a team and, 
within the team framework, to design and heh teach inter- 
disciplinary, developmentally appropriate programs of 
study. As members of a team, teachers will be responsible 
fo." educating other teachers about the importance of key 
principles, concepts and facts within their discipline, and for 
working with colleagues to find common ground in the sub- 
jects they teac'.i .... [An undergraduate education should 
provide prospective middle grade teachers with a core of 
solid knowledge in one or more subject areas." 

Carnegie Council on Adolescent Development, 1989 



Premises for Developing a Specialization in Environmental Education 

Seven major premises unr^LTlie and were used to guide the development of this Spe- 
cialization in Environmental Euucacion. 

1 . This part of the document will present a Teacher Education Programme Specialization . 
Thus, the coursework presented here is j^Qt intended to represent an entire Teacher Educa- 
tion Programme (TEP), but rather one part of it. It is clearly recognized that middle level 
programmes are likely to include a host of other general education and specialized content 
courses, as well as variety of educational foundations and methods courses. 

2. The preservice TEP, and the associated Specialization should be presented as a bac- 
calaureate degree course of study, rather than as an associate or graduate degree pro- 
gramme. 

3. The authors recognize that requirements for content and education courses in middle 
level TEPs will vary widely from one institution (or country) to another. For this reason, 
the authors have attempted to create a Specialization which can be adapted to fii several the 
more common types of middle level TEPs (e.g., see Alexander & McEwin, 1988). It is 
crucial that users of this document attempt to understand and adapt this Specialization tc 
their own middle level TEP, cenificarion, and schooling conditions. 

4. This Specialization should be adaptable for use in TEPs in many areas of the woriu. 
Thus, Specialization coursework should reflect internationally accepted guidelines in the 
area of specialization, environmental education (EE). In this case, the guidelines for EE 
accepted at Tbilisi (Unesco, 1978). and reaffirmed at "Tbilisi Plus Ten" (UnescoAJNEP, 
Sept., 1987) have been woven into the fabric of this .specialization. In addition, Special- 

3 1 



33 



ization courses should be developed so that their contents are applicable or adaptable to 
environmental conditions apparent in many, if not most regions of the worlu. Nonetheless, 
the authors wish to encourage readers to tailor the contents of courses in this Specialization 
to reflect ecological and environmental conditions of interest and importance in their region. 

5. Since this is a TEP Specialization in Environmental Education (SEE), it should include 
adequate coursework in environmental education. This coursework should, by design, 
reflect the goal strucmre of environmental education, and should adequately prepare middle 
level teachers to help their students realize these goals. 

6. In addition to environmental education coursework, this TEP Specialization should also 
consist of coursework from two major disciplinary areas. As has been suggested by the 
National Middle School Association (1986), and more recently by the Carnegie Counril on 
Adolescent Development (1989), it is appropriate to prepare middle level teachers in more 
than one subject area, since this should enhance interdisciplinary offerings and teaming 
effons at the middle level. A sizeable number of middle level teacher preparation pro- 
grammes in the U.S. already require two or more areas of academic concentration 
(Alexander & McE win, 1984, 1988). 

T A'O fields of academic concentration are generally required 
at the undergraduate level to broaden the perspective of pre- 
service teachers and to make implicit the relationship be- 
tween various subject areas, for example between mathe- 
matics and science. This gives preservice candidates more 
academic specialization than elementary teachers, but not as 
narrow a specialization as that required of secondary teach- 
ers. Additionally these academic concentrations usually 
include a variety of disciplines within each academic area. 
For example, a social studies academic concentration may 
include courses in history, geography, economics, anthro- 
pology, and political science rather than the single subject 
speciilization taken by secondary majors which may focus 
only on political science or history. 

National Middle School Association, 1986, p. 6 



7. In the context of this Specialization, it seems prudent to prepare teachers in the two dis- 
ciplinary areas which contribute most to an understanding of environmental topics, and, as 
might be expected, which represent the two K-12 school subjects in which environmental 
education is most commonly taught: the sciences and the social studies (Childress, 1978; 
Disinger, 1981). Thus, this Specialization will include coursework in these Vffo subject 
areas. This is not to say that otiier subject areas do not or cannot contribute to middle level 
environmental education effons, for the authors clearly recognize that middle level schools 
would do well to also have mathematics and language arts teachers who are prepared to 
work with students on environmental topics and projects (Childress, 1978; Hart, 1981). 
Readers interested in adapting the strategy used here (for science and social studies) for use 
in other subject areas are encouraged to do so (sec Hungerford, Ramsey, &. Volk, 19C9). 



Using Content and Methods Courses in the Specialization 

In order to adequately prepare teachers in their areas of academic concentration, as 
well as in environmental education, a Specialization in Environmental Education (SEE) 
must include content courses which cover the major subject matter in each area, and meth- 
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ods courses w» ich reflect disciplinary and interdisciplinary approaches to teaching in those 
areas. Given the aforementioned premises and this reasoning, the TEP/SEE should include 
coursework in the content and methods of environmental education, in the sciences and 
science education methods, and in the social sciences and social studies education methods. 

As noted under the premises, coursework in environmental education should ade- 
quately reflect the set of environmental education goals one adopts, and should prepare 
middle level teachers to help their students realize those goals. Thus the goals adopted 
should be used as a genaral guidehne in selecting and organizing environmental content and 
methods courses. With respect to content, since the set of goal*; presented in Pan I of this 
document posits knowledge of ecology as foundational, it is imperative that teachers be 
provided with coursework in ecology. Similarly, awareness and knowledge of environ- 
mental issues are also seen as imponant within those goals, and so, teachers should be 
provided with adequate coursework covenng various types and aspects of environmental 
issues. The contents associated with ecology and issues are usually well understood, and 
consequently are more commonly addressed in teacher education and in K-12 programmes 
(Childress, 1978). On the other hand, contents associated with issue investigation, envi- 
ronmental solutions, and citizen action are not as well recognized, and therefore are not 
commonly addressed in veacher education (Peyton & Hungerford, 1980; Wilson, 1988), 
or K-12 programmes (Childress, 1978). The authors strongly recommend that sufficient 
attention must be given to contents associated with each goal level in content coursework. 

In addition to understanding contents associated with each goal level, teachers must 
be provided with methods coursework which will help them organize and deliver effective 
instruction at each goal level. Again, the methods associated with the teaching of ecology 
and 'ssues are usually better attended to in teacher education programmes than are methods 
associated with teaching at Goal Levels Three (the Issue Investigation and Evaluation 
Level) and Four (The Environmental Action Skill Level). For this reason, the authors also 
recommend that sufficient attention be given to those methods which have proven 
instrucrionally effetdve at each goal level. Interested readers are referred to the extensive 
discussion of methods associated with all four goal levels in Pan IV of this document. 

Given the importance of science and social studies in environmental education and 
in middle level education, several content courses from each of these subject areas have 
been selected for inclusion in this Specialization. Many middle level certification and 
teacher preparation programmes require preservice teachers to complete content coursework 
in science and in social studies/science (Alexander & McEwin, 1988). While the number 
and type of required content courses in each area varies across institutions (or countries), it 
appears to be common for teachers to complete several courses in each area as pan of their 
professional preparation. Thus, commonly offered and required courses, panicularly 
survey-type courses, were considered. In addition, recommendations for the design of 
middle level programs in science (Blosser, 1983; Childress, 1983; Stronk, 1986; NSTA, 
1987), and in social studies (Allen & McEwin, 1983) were consulted during course selec- 
tion and design since TEPs should adequately prepare teachers in light of these. The final 
rationale for the selection of panicular science or social science courses wis thai topics in 
each selected course should be useful in addressing imponant aspects of environmental 
issues. 

Middle level preservice teachers enrolled in a TEP/SEE of this type will often be re- 
quired to teach in traditional school programmes organized around disciplinary lines. For 
this reason, these teachers must also be adequately prepared to successfully le'ach science 
and/or social studies. Within the SEE. the authors have suggested that preservice teachers 
complete both a science exiucation and a social studies education methods course. Each 
methods course should emphasize those curriculum guidelines and designs, and those 



instructional models and strategies appropriate to teaching that subject area at the middle 
level. 

However, since the science and social studies methods courses are considered to be 
a part of the SEE, effon should also be made to highlight those curricular and instructional 
topics which each has in common with environmental education. Thus, each of these 
methods courses should help prepare teachers to include enviiDnmental topics when teach- 
ing in either subject area (i.e., using infusion strategies), as well as to address topics from 
the vantage point of either subject area when teaching within interdisciplinary programs on 
environmental topics (e.g., as a science or social smd^es teacher on a teaching team). This 
is a crucial pan of the SEE, and will therefore require methods course instructors who are 
competent and willing to teach for these skills, and to reflect this in their methods course 
syllabi. 



Infusing Environmental Content, Skills, and Methods into 

Subject Area Courses 

There appears to be a consensus in the fields of environmental education and 
environmental studies that environmental topics are best taught using the insights from 
various disciplines (Unesco, 1978; Hart, 1981; Harde, 1984). From a curriculum 
standpoint, there have been two general methods used to teach environmental topics this 
way: (a) the "interdisciplinary" approach, whereby various subject areas are used within a 
single environmental course; and (b) the "multi-disciplinary" approach, where environ- 
mental topics are dispersed, or "infused" into various single disciplinary courses 
(Hungeiford & Peyton, 1980). 

Both approaches have educational value. Consequently, some argue that both 
should be used within EE programmes. Since environmental coursework will be offered 
as pan of this TEP/SEE, it is certain that these courses will make use of the interdisci- 
plinary approach. In addition, since science ar.d social studies/science courses will also be 
offered as pan of the TEP/SEE, a multi-disciplinary approach will be used to "infuse" 
environmental topics into these courses. In fac;., it previously was pointed out that particu- 
lar content courses were selected because of thi^ir potendal contribution to a deeper under- 
standing of complex environmental issues. It was also pointed out that areas of common- 
ality between the environmental education and subject area methods courses should (and 
would) be highlighted. The latter two points underscore the potential for and the impor- 
tance of "infusion" as a strategy within this TEP/SEE. And, since readers are likely to be 
more familiar with the structuring of "interdisciplinary" environmental courses than with 
multi-disciplinary infusion strategies, the latter will be discussed here in some detail. 

Infusion is a relatively simple process to understand, but a rather complex process 
to accomplish. Simply stated, infusion refers to the integration of content and skills into 
existing courses in a manner which addresses the select content/skills without jeopardizing 
the integrity of the courses themselves. In the case of environmental education, the educa- 
tor carefuDy analyzes existing courses for places where environmental content and ■ ssoci- 
ated skills could be incorporated and taught. 



Infusion into Middle Level Courses. 

With respect to this TEP/SEE, there are two levels at which one may undenake 
infusion: (a) tiie middle school level; and (b) at the TEP level. In order to accomplish the 
former, it is almost necessary' to undenake the latter, and thereby model infusion for teach- 
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ers as pan of their TEP/SEE. Over the past few years, the writers of this document have 
spent a good pan of their professional lives training teachers in environmental content and 
issue investigation/action strategies. One of the things to come out of this training is the 
knowledgie that environmental content and skills can often be integrated into existing 
courses without interfering with the content and skills desired by the participating teachers. 

Where can imponant environmental content and skills be infused? Let us look at an 
example. In a middle school in New Jersey (USA), there was an interest in implementing 
environmental issue instruction using a team teaching approach (i.e., by infusing issue 
insQ^ction into science, social studies, and language ans). The science teachers easily saw 
the coverage of science content in the study of environmental problems/issues. The social 
studies teacher, concerned that her students had an opponunity to study social problems, 
also had little problem seeing the relationship between environmental issues and social 
issues, since all environmental issues have a large and important social dimension. The 
language arts teacher was skeptical - unsure whether this infusion would interfere with his 
program of skill development in language arts. Even so, he agreed to study the compo- 
nents of issue investigation and respond to the challenge a day later. He came back to the 
group the next day and stated that the language processes involved in issue instruction 
would meet over fifty percent (50%) of his course objectives. The main point here is tiiat 
the teachers were able to clearly recognize how content or skills in their subject area would 
be covered if they used environmental issue investigation as their mode of curriculum 
organization. 

The writers can cite numerous examples of two teachers working cooperatively - 
typically science teachers working with social studies teachers (or witii language arts teach- 
ers) to meet the needs of learners. In all instances some form of infusion was involved. 
Usually tiie science teacher prompted the team-teaching and the infusion, but not always. 
Sometimes, the social studies teacher led die way. It maners not who initiated it! What 
matters is that infusion and cooperative teaching strategies were used. 

In a recently completed environmental education middle school curriculum, 
Hungerford, Ramsey and Volk (1989) presented a series of three tables in v^hich they 
highlighted the potential for infusing the environmental topics outlined for each of their 
environmental education courses into other subject areas. Those tables arc reproduced on 
the following pages to illustrate the potential for content infusion. Additionally, a table 
highligbting the potential for infusing EE skills into other subject areas is also presented. 
Collectively, these four tables indicate how the results of an infusion analysis might be 
portrayed. 



Infusion Possibilities for: 
Year One: Ecological Foundations and Man as an Ecological Factor 



Outline Topic SC HE SS MA LA HO AG 



Key: SC = Science; H£ = Wealth; SS = Social Studies; MA = Math; LA = Language 
* Arts; HO = Home Economics; AG = Agriculnire 



I. What is Ecology? What do 
Ecoiogists Do? 

A. Defining "ecology" X 

B. The role of ecoiogists XX X 

II. Individuals, Populations, and 
Levels of Organi;- ition in Ecology X 

ni. The "Ecosystem Concept" 
Developed 

A. Importance of the concept X 

B. Local/regional ecosystems X 

C. Components of ecosystems X X 

D. Ecological niches X X 

E. Competirion ... X X 

F. Tolerance ranges ... X X 
rv. Energy and Ecosystems 

A. The need for energy ... X XX 

B. The sun as the source ... X XX 

C. Green plants as the basis ... X X 

D. Energy losses ... X XX 

E. Net primary productivity ... X X 

V. Ecological Successioa . . . 

A. Succession as a natural 

phenomenon X X 

B. Succession as an orderly 
phenomenon X 

C. Major categories . . X X 

D. A comparison of stages X 

VI. Populations and Their Dynamics X X 

VII. Man As An Ecological Factor 

A. Man as a powerful variable X X X 

B. Man as an eruptive population X XX 

C. Consequences of eruptive 

human populations XX XX 

D. Man and the world's soils X X 

E. Man and the world's forests XX X 

F. Man and the worid's wetlands XX X 

G. Man and the world's wildlife X XX 

H. Critical considerahons ... X X X 



Infusion Possibilities for: 
Year Two: Environmental Science & Environmental Hei 



Outline Topic SC HE S S MA LA HO AG 



Key: SC = Science; HE = Health; SS = Social Studies; MA = Math; LA = Language 
Arts; HO = Home Economics; AG = Agriculture 



I. Man: His History of Resource 
Consumption 

A. Early Man: hunters/gatherers X 

B. Agricultural societies XX X 

C. Industrial societies X X 

D. Relation of population. . . X X X X XX 
n. Soils and Allied Problems 

A. A definition ... X X 

6. Man's dependency ... X X 

C. Soil formation X X 

D. Soil erosion X X 

E. The link between human pop- 
ulation/soil erosion X X 

F. Soil conservation strategies X 
m. Water and Allied Problems 

A. The world's water supply X X 

B. Renewing the water supply X X 

C. Problems with water resources XX X 

D. Management strategies XX X 

E. Water conservation XX XX 

IV. Food Production and Hunger 

A. The food that feeds the world XX XX 

B. Food chain energy losses ... X XX 

C. Characteristics of agricultural 

systems XX X 

D. World food problems XXX XX 

E. The green revolution X X 

F. . . . unconventional food plants X XX 

G. Increasing utilization of fish X XX 

H. Sustainable agriculture X X 

I. Responsibilities of the 

individual ... X X 

V. Forest Resources 

A. Imponance ... X X 

B. Shon term vs long term 

benefits. . . X 

C. The worid's forests X X 

VI. Air Pollution 

A. Sources of air pollution X X 

B. Major pollutants X X 

C. Impact on human health X X 

D. A -rid precipitation XX X 
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Outline Topic SC HE SS MA LA HO AG 



ivey: SC = Science; H£ = Health; SS = Social Studies; MA = Math; LA f Language 
' Ans; HO = Home Economics; AG = Agriculture 



VI. 

E. Indoor air pollution XX X 

F. Ozone depletion XX X 
vm. Water Pollution 

A. Sources of surface pollution X X 

B. Human diseases traced to . . . X X 

C. Oceanic pollution X 

D. Ground water pollution XX XX 

E. Waste water treatment XX X 

IX. Noise Pollution 

A. Sources and levels X 

B. Effect of noise on humans XX X 
C Noise control XXX X 

X. Solid Waste Disposal 

A. Solid waste defmed X X 

B. Sources of solid waste X XX 

C. Sources of municipal waste X X 

D. Affluent/nonaffluent nations X X 
£. Methods of municipal waste 

disposal X X 

F. Source reduction of wastes XX XX 

G. Issues surrounding solid waste 

management XXX XX 

H. The individual ... X XX 

XI. Hazardous Waste 

A. Hazardous waste defined XX XX 

B. Sources of hazardous waste X XX 

C. Hazardous waste disposal 

in the past X XX 

D. Hazardous waste disposal 

today X XX 

£. Issues surrounding hazardous 

waste disposal XX XX 

F. The individual ... X XX 

XII. Hiiman Population Growth and 
Control 

A. No population can sustain 

limitless growth X XX 

B. Human population dynamics X XX X 

C. Age structure X XX 

D. Issues associated with ... X X XX 

E. Economic development and 

population changes XX X 

F. Advantages of family planning 
combined with economic 

development XX X 
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Outline Topic SC HE SS MA LA HO AG 



ivey: SC = Science; HE « Health; SS « Social Studies; MA « Math; LA = Language 
Arts; HO g Hon?.e Economics; AG = Agriculture 



XII. 



G. Immigration and population 
dynamics 

H. Birth control and population 
dynamics 

I. Major issues . . . 



X 



X 
X 



X 
X 



Infusion Possibilities for: 
Year Three: Issue Investigation and Citizenship Action Training 



Outline Topic 



SC HE SS MA LA HO AG 



Key: SC = Science; HE = Health; SS = Social Jtudies; MA = Math; LA = Language 
Arts; HO = Home Economics; AG = Agriculture 



I. Environmental Problems Solving 

A. Human-environment 
interactions 

B. Quality of life vs quality of 
the environment 

C. Environmental problems and 
issues 

D. Issue analysis 

E. Examples of analyzed issues 

F. Applying issue analysis skills 

II. Identifying Issues and Pnsparing 
Research Questions 

A. Identifying environ, issues 

B. Identifying variables assoc. 
with environmental issues 

C. Writing research questions 
in. Using Secondary Sources 

A. Secondary sources of 
issue-related information 

B. Processing information 
from secondary sources 

C. Reporting secondary source 
information 

IV. Using Primary Sources 
A. Surveys, questionnaires, 
and opinionnaires 



X 




X 








X 


X 


X 




X 


X 


X 


X 


X 




X 


X 


X 


X 


X 




X 


X 


X 


X 


X 




X 


X 


X 


X 


X 




X 


X 


X 


X 


X 




X 


X 


X 




X 








X 




X 


X 












X 










X 


X 












X 






X 




X 


X 
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Outline Topic 



SC HE SS MA LA HO AG 



Key: SC = Science; Hh^eaiih; SS = Social Studies; MA = Math; LA = Language 
Arts; HO = Home Economics; AG = Agriculture 



IV. 

B. The interview X 

C. Selecting the population X XX 

D. Procedures of sampling X XX 
£. Data collection strategies X X 

F. Developing and using 

instrumentsAnterviews XXX XXX 

V. Interpreting Data from Environ- 
mental Issue Investigations 

A. Organizing data in data tables X XX 

B. Communicating data by 

graphing X XX 

C. Interpreting data XXX 

D. Applying data interpreting 

skills to issue-related data sets XXX XX 

VI. The Independent Investigation 
of a Student-Selected Environmental 
Issue 

A. Selecting an issue ... XXX XXX 

B. Writing research questions XXX XXX 

C. Collecting secondary 

information X X 

D. Collecting primary information X X X X X X X 
£. Issue analysis/data interpre- 
tation X XXX 

F. Communication of results X 
vn. Issue Resolution: Skills and 
Application 

A. Citizenship responses to 

issues and their effects XXX XX 

B. Principles of citizenship 

action X 

C. Methods of citizenship 

action X XX 

D. individual vs Group Action XX XX 

E. Guidelines for decision-making XXX XX 

F. Applying issue resolution skills XXX XXX 
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Infusion Possibilities for: 
Environmental Issue Investigation and Action Skills 



The Skill 


Science 


Soc. St. 


Research 


L. Art? 


Sampling 


X 


X 


X 




Comparing Info. Sources 




X 




X 


Problem Identification 


X 




X 




Issue Analysis 


X 


X 






Classification 


X 


X 






Synthesis 




X 


X 




Evaluation 


X 


X 




X 


Communication (Written) 


X 


X 


X 


X 


Communication (Oral) 


X 


X 


X 


X 


Comparison 


X 


X 






Summarizing Information 




X 




X 


Values Clarification 




X 






Writing Research 
Questions 


X 


X 


X 


X 


Writing Survey 
instruments 


X 


X 


X 




uata L.oiiecuon 


X 


X 


X 




Data Recording 


X 


X 


X 




Graphing 


X 


X 


X 




Data Interpretation 


X 


X 


X 




v^itizensmp Acnon bkills 
Consumerism 
Political Action 
Persuasion 
Ecomanagement 


X 


X 
X 
X 
X 




X 


Action Analysis/Evaluation 


X 


X 
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From these tables, one may infer several things about the process of planning for 
infusion. First, like Hungerford, Ramsey and Volk, environmental education planners 
must be prepared to develop, in some detail, outlines for the content and skills which 
should be addressed in given courses. One may begin with a careful listing of environ- 
mental contents and skills, or one may begin with such a listing for other subject area 
courses (e.g., biology or history). Broad course objectives are rarely specific enough to 
permit the careful analysis required to determine the potential for infusion. On the other 
hand, when available, performance objectives (see Pan I) should be more than adequately 
suited for this type of analysis. 

Second, infusion planning will often require a team approach, since no one profes- 
sional can be an cxpen in environmental education and several other subject areas. It is 
advisable that environmental education planners should be knowledgeable about at least one 
of the subject areas being considered for infusion. Other subject areas under consideration 
may be represented by specialists from those areas who are familiar with environmental 
education and with infusion. Finally, the infusion process cannot be completed without the 
cooperation of middle level administrators, curriculum supervisors, and most imponantly, 
teachers. These are the people who can make or break infusion effons where they count 
most; i.e., in the classroom. For this reason, it also is advisable to involve key middle 
level school personnel early in the infusion planning process. 



Infusion into Teacher Educntinn Programme Courses 

Basically, the same principles which apply to infusion at the middle level also apply 
to infusion at the TEP level. Assuming for the moment that the reader wishes to infuse 
environmental content, skills and methods into an existing middle level TEP, the process 
may begin with the identification of the desirable environmental content, skills and methods 
to be offered. Decisions may be then be made (or imposed) about which types of courses 
these contents, skills and methods migh'. "fit." For example, one option would be to pursue 
a total TEP infusion approach (see Hungerford, Volk, Dixon, et al., 1988), while another 
could be to use a panial TEP infusion approach, such as the one used in this document. 
The existing course are then reviewed for the extent to which the desired contents, skills, 
and/or methods are already being taught, as well as for the extent to which they could be 
taught there. The results of such analyses should enable TEP planners to decide how to 
proceed with subsequent steps. The details of planning for infusion from this point arc far 
beyond the scope of this document, as they are likely to be programme specific. Nonethe- 
less, the end result of infusion planning should be a plan for how all important environ- 
mental contents, skills, and methods will be offered through existing and/or new TEP 
courses. 

The next page contains a brief analysis of the potential for infusing various EE 
methods (i.e., which are discussed in Pan IV of this document) into other special methods 
courses. These are emphasized here since methods are unique to infusion at the TEP level. 
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Infusion Possibilities for: 
Selected Environmental Education Methods 



Croal Level Methods 


SC SS LA 


MA 


iKey: SC = Science; SS = Social Studies; LA 


= Language Arts; MA 


= Math 



L Ecological Foundations 

Field Studies x x 

Simulations/Models x x 

Film Viewing/Discussion x 

IL Conceptual Awareness 

Field Trips x x 

Simulations/Models x x 

Basic Case Studies x x 

III. Investigation/Evaluation 
of Issues 

Secondary Source Analysis x x 

Primary Data Collection' x x x x 

Issue Analysis x x x 

Panel Discussions/Debates x x x 

IV. Environmental Action Skill 

Skill Training Session x x 

Action Workshop x x 

Action Analysis x x 

Student Action Projects x x 



As a whole, TEP/SEE infusion planning will often need to take into consideration 
generaJ studies, specialized content, special meth'xis, and other education courses. For this 
reason, TEP/SEE infusion planning may become a complex undertaking. As with middle 
level infusion planning, key administrators and faculty responsible for offering such 
courses should be involved early in the planning process, for they will ultimately play in- 
ponant roles in the litmus tests of infusion: "How well is it working?", and "How well 
prepared are our teachers?". They will also be responsible for seeing that course descrip- 
tions and syllabi are revised, and new materials selected (or developed) for use in the 
"infused" ponions of each course. Despite the extensive effort involved, the teacher 
preparation payoffs can be very high for an undertaking like this. Preservice candidates 
should emerge from such a TEP/SEE prepared to work in environmental, science and 
social studies classrooms, to incorporate information/perspectives from any of these areas 
into their instruction, and to make use of a wide variety of instructional methods. 



The R'icommended TEP Specialization in Environmental Education 

Based upon the previous discussions, the authors have developed a TEP/SEE 
which consists of 13 ^ ourses, covering 48 hours of coursework. In addition, three courses 
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which could be used to suppon and extend the TEP/SEE have been briefly outlined to pro- 
vide readers with funher insight into the inclusion and aniculation of TEP courses within 
an overall TEP/SEE. 

The basic design of this TEP Specialization is presented on the following page. As 
implied in the previous discussion, there arc two useful ways of viewing the distribution of 
the 48 credit hours within this Specialization in Environmental Education. First, one may 
view it from the standpoint of traditional content and methods courses. In this case, the 
Specialization consists of 36 credit hours of content coursework, including three courses in 
the environmental, science, and social science content areas. It also consists of 12 hours of 
methods coursework, including two environmental education courses, and a methods 
course in science and in social studies education. It is important to recognize that tliere are 
limitations associated with a strict content/methods breakdown, for ideally, environmental 
content will be included in methods courses, and content courses should include initial or 
extended exposure to (e.g., modeling of) environmental education methods used by the 
methods faculty. 

A second way of viewing the distribution of these 48 credit hours is from the 
standpoint of "Core" courses in the Specialization, and courses into which environmental 
content, skills and/or methods will be "Infused". In this case, there are five (5) core 
environmental courses for a total of 18 hours, as well as eight (8) disciplinary courses 
selected for their infusion potential. These eight courses cover 30 hours of coursework. In 
this case, all of these "Infused" courses are either science or social sci':nce courses. While 
this breakdown is also a useful one, it too is limited, since at least two oi the Core envi- 
ronmental content courses are predominantly environmental science content courses. 

Given some of the limitations involved in fragmenting this TEP/SEE, it is more 
appropriate to view the courses within this Specialization as a whole. Only in this context 
does the Specialization adequately address each of the premises and suggested guidelines. 
It appears to balance coverage of goal-related content and methods coursework. It also ap- 
pears adequate to prepare teachers to offer environmental education coursework as separate 
(interdisciplinary) environmental education courses AND as infused components of science 
and/or social studies courses. At least in theory, this Specialization is capable of develop- 
ing competent environmental educators capable of adjusting to fit the limitations and 
opponi'.nities of the educational setting in which they teach. In many nations, this flexibil- 
ity should serve as an asset in the planning and delivery of environmental education within 
niiddle level school programmes. 

Given the variety of programmes involved in the preparation of middle level teach- 
ers (McEwin & Allen, 1982; 1988), the authors have attempted to organize the course- 
work in- this Specialization so that it could be easily adat)ted (or modified) to fit the various 
programmes. For example, middle level TEPs which require a double major, or a 
combination of a major and a minor should find this combination of science and social 
studies content and methods courses amenable for their use. In addition, those pro- 
grammes which emphasize three or more concentrations could possibly seek to offer the 
environmental courses as a third academic concentration. The fit of this TEP/SEF seems 
most difficult or strained for those TEPs which require only a single area of academic con- 
centration. Still, readers should note that an attempt has been made to select science and 
social science courses often required as pan of undergraduate general studies requirements. 
Thus, if a single area TEP program requires extensive general studies coursework in sci- 
ence and social science, it still may be possible to offer a slightly modified version of th s 
TEP/SEE. In any event, readers are encouraged to adapt this design to their middle level 
TEP, cenification, and schooling conditions. 
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COURSES COMPRISING THE SPECIALIZATION IN 
ENVIRONMENTAL EDUCATION 



CORE COURSES 



CONTENT rOTIRSRS 

J.WFUSION COURSES 



Ecology 4 Hrs. 

Environmental Science 4 Hrs. 

Environmental Health 4 Hrs. 

♦Environmental Studies 3 Hrs. 



SCIFNCF. 

Geology for Teachers 4 Hrs. 

Atmospheric & Ocean Sciences 4 Hrs. 

Science Processes for Teachers 4 Hrs. 



♦Biological Science 

SOCIAL STUnTFS 
Studies in Geography 
Principles of Economics 
Introduction to Sociology 
* National Government 



3 Hrs. 



4 llrs. 

4 Hrs. 

4 Hrs. 

3 Hrs. 



Area Content Hours 



12 Hrs, 



24 Hrs. 



CORE COURSES 



METHODS milRSFS 

INFUSION COURSES 



Foundations of 
Environmental Education 3 Hrs. 

Methods in Environmental 
Education 3 Hrs. 



Area Methods Hours 



J Hrs. 



SCIENCE 

Middle Level Science Methods 3 Ilrs. 



SOCIAL STIJDTFS 
Middle Level Social Studies 
Methods 



3 Hrs. 
6 Hrs. 



* NOTE: The three courses marked with an asterisk {*) are three additional 
courses which could be used to support and extend, but which have not 
been included in the TEP/SEE. Since these are additional courses, they 
are listed here, but are not included in tallies of either the number of 
courses or the number of course hours comprising the TEP/SEE. 
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Description nf Tore C nnrsp*; within thP Speciflliration 

Below and on the following pages, readers wiU find descriptions of each of the six 
"Core" courses within the TEP/SEE. While the authors present rather detailed descriptions 
of each course, they have attempted to leave sufficient room for readers to adapt (or tailor) 
the course to fit their environmental and/or educational circumstances. Thus, the authors 
encourage readers to respect the intentions of the outlined courses AND to make such 
modifications as they see fit 

These course outlines generally do not include either citations for particular refer- 
ence and curricular materials, or enabling activities (i.e., with the exception of the Founda- 
tions course). In many cases, materials which might have been cited may not be available 
to readers. Similarly, materials and activities which woik in one pan of the world will not 
necessarily work elsewhere. Nonetheless, readers interested in reviewing available materi- 
als or activities which reflect these courses are referred to subsequent portions of this doc- 
ument, as well as to Unesco documents by Hungerford, Volk, et al. (1988), and Hunger- 
ford, Ramsey and Volk (1989). 

Finally, readers will no doubt notice that the "recommended course content" com- 
ponent of content course outiines naturally tend to be content focused, and give minimal 
attention to what were termed learner "operations" in Pan I (e.g., "analyze ...", "investigate 
' evaluate "clarify ...", and so on). On the other hand, the sets of "goals to be 
facilitated" and "sample learner objectives" for these courses provide some general indica- 
tions of the kinds of operations learners should be engaged in with respect to the contents 
outlined. Thus, as readers begin to consider and plan classroom activities for preservice 
teachers, they should be mindful of JM treating the "recommended course content" cornpo- 
nent as a lecture/ discussion outline. Rather, activities shot .Id reflect the contents outiined 
and the operations reflected in identified goals and objectives. Consequentiy, course 
design and development will be a necessary and important activity for readers interested in 
designing TEP/SEE courses such as these. 



I Ecology (4 Hrs.) 

The general ecology course is designed to provide preservice teachers with a broad 
conceptual introduction to the major areas of study in the science of ecology. Typically, 
ecology courses are offered to secondary science majors, particularly those majoring in 
biology. While it is possible that such an ecology course might fit the TEP/SEE, readers 
are encouraged to carefully consider the degree to which that type of course is appropriate 
for tiie preservice middle 'level teacher. There are several points to consider. First, the 
person(s) responsible for establishing and teaching the ecology course should always keep 
in mind that the students who are enrolled will NOT become professional biologists/ecolo- 
gists, but instead will be teaching general education concepts to middle level adolescents. 
Second, the ecology course should be activity oriented, making e ".tensive use of various 
classroom, lab and field activities. The use of activities with teachers should help them 
become comfortable with the content of ecology, as well as with the use of an activity- 
oriented instructional approach. Finally, if and when possible, activities should be planned 
which permit preservice teachers to adapt those activities for use in tneir own classrooms. 
Seldom does one see this latter point attended to in secondary science major ecology 
courses. Yet, if this approach is taken, it would eventually impact upon a sizeable number 
of middle level students in a positive manner. 
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RecnniTnendgd Tourse rnntent ; Ecology as Science: What is ecol- 
ogy? Units of Organization of Life in Ecology: individuals, species populations, 
biological communities, ecosystems, and biomes. Individuals and Species Popula- 
tions: definitions of individual, species, and population; intra-species interactions, social 
behavior, cooperation, and competition; monality and natality; age classes and a^e struc- 
ture; fertility and reproductive potential; population growth rates; cyclical and eruptive 
populations. Species Populations and Their Environments: adaptation, tolerance 
ranges, and limiting factors; habitat and home range; emigration and immigration; density 
and distribution; carrying capacity; population regulation via density dependent and den- 
sity independent factors. Biological Communities: community defined and illus- 
trated; species diversity and dominance; microcommunities and macrocommunities; 
species interactions and dynamics, inter-specific competition, predauon, parasitism, mutu- 
alism and commensalism. Energy in Communities and Ecosystems: energy 
sources, n-ansfers, and thermodynamics; primary production and its efficiency; food 
chains and food webs; energy flow, trophic levels, and energy pyramids; energy effi- 
ciency and community energy budgets. Ecosystems: local and regional ecosystems; 
ecosystem structure, layering, and zonation; biotic and abiotic variables; material cycling 
and biogeochemical cycles; niche defined; generalized and specialized niches. Biomes: 
definition and illustration of biomes based on vegetation types; role of climate; the 
"biosphere" and "ecosphere" concepts. Succession: definition and illustration of pri- 
mary succession, and of secondary succession; characteristics and comparison of early and 
late successional stages in local/regional ecosystems; homeostasis. Humans as Eco- 
logical Factors: uses of. competition with, and influences on species populations; 
alteration of habitats and communities; endangered species; modification of energy, food, 
and material patterns in ecosystems; modification of biogeochemical cycles; human 
population dynamics and rescurce use; preservation of species, habitats, communities, and 
eccs' stems. 

r 



Environmental Education Goals to be Facilitated : Upon compleaon of 
the teacher education programme, the teaciier is e?;pected to be able to ... 

1. ... communicate and apply - in an educationc! setting - major ecological concepts in- 
cluding those which focus on individuals and .species populations: communities and 
ecosvste ms: biogeochemical cycles: energy production, storage, transfer and degradation: 
interdependence: ni che: adaptation: succes.^ion: homeostasis: and humans as an 
p colopical variable . 

2. ... apply knowledge of ecological concepts to the analysis of environmental problems 
and issues, and be able to identify imponant ecological principles involved. 



Sample Learner Ohiectives: Subsequent to the completion of this ecology 
course, the preservice teacher should be able to ... 

1. ... identify those units (or levels) of organization of life within the life sciences which 
are of interest to ecologists. 

2. ... provide descriptions of cyclical and eruptive populations which clearly distinguish 
between the two. Funher, provide a minimum of one (1) example of each tN^pe which 
illustrate those descriptions. 

3. ... predict what is likely to happen to a habit:., and a population when that population 
exceeds its carrying capacir>'. 
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4. ... identify and describe the potential regulatory effects of three (3) density -dependent 
factors on population size. 

5. ... provide definitions and examples which clearly illustrate two of ihe following types 
of symbioses: parasitism, commensalism, and mutualism. 

6. ... identify a minimum of four (4) variables which influence the relative efficiency of 
primary production in lerresirial (or aquatic) communities. 

7. ... describe the relationship between vegetation type, ecosystem type, and biome. 

8. ... present three (3) examples of the ways in which humans modify energy, food and/or 
material patterns in ecosystems, and describe the effects of each on ecosystems. 

NOTE: For additional leamer objectives associated with this course, the reader is referred 
to the presentation of sample objectives in Pan I, and to the "Ecosystem Observation 
Activity" in Pan IV in this document. The reader is also referred to Chapter IE in Hunger- 
ford, Ramsey, and VoUc (1989). 



Environmental science (4 Hrs.) 



In the preparation of middle level teachers in environmental education, environ- 
mental science is one of the most basic content courses offered, and so, is seen as centr«il to 
the TEP/SEE. In addition, such a course has great value as a general studies course, mak- 
iny it as appropriate for most collegiate undergraduates as it is for preservice teachers. By 
its very nature, it is highly interdisciplinaiy, integrating content from tiie various areas of 
natural and social sciences. 

The content of an environmental science course should probably be weighted 
toward issues which are of great imponance, both regionally and internationally. It is very 
important for the preservice teacher to develop a holistic view of the environment from a 
problems and issues perspective. If this is not accomplished, the classroom teacher may be 
more likely to focus on problems and issues which have only local interest and local 
imponance without helping adolescents understand the trans-boundary, international, and 
global dimensions of the numerous environmental crises facing humankind. 

In addition, there should be some explicit attempt to review proposed and actual 
solutions to the issues addressed in the course. Unfortunately, this does not appear to be a 
coir; non practice in courses of this type. There is some evidence to indicate that failure to 
address' solutions may contribute to feelings of despair and helplessness on the pan of 
undergraduate students (Sivek, 1982). These are certainly not the kinds of predispositions 
which should be engendered by coursework in the TEP/SEE. For this reason, readers are 
encouraged to see that the topic of solutions is integrated into the fabric of this course, and 
not left till the last segment of the course. 

It appears to be extremely important for preservice teachers enrolling in the 
environmental science course to have completed a course in ecology as a prerequisite. 
Doing so should guarantee that the preservice teachers come to environmental science with 
a reservoir of ecological concepts at their disposal. These concepts are, of course, founda- 
tional to a tliorough understanding of environmental issues. 
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Recomme nded Tniirse rnntent : A Brief Review of Critical Ecologi- 
cal Concepts and an Introduction to Their Use in Understanding Environ- 
mental Problems and Issues. The Global Nature of Environmental Prob- 
lems; descriptions of what is meant by global, international, and trans-boundary; an 
introductory overview of critical global issues including: human population growth, land 
use management, world hunger, fisheries and wildl'fe management, tropical rain forest 
loss, pollution, global warming and ozone depletion. Population: population dynamics 
and growth trends; relationships between population, resource use, technology, pollution, 
and health; the concept of and conditions contributing to sustainable national and global 
populations; trends in human population control; variables conflicting with population 
control; critical issues to be resolved. Land Use Management: trends in land use 
policies and land use patterns in developed and developing countries; urban growth and 
urban sprawl trends; zoning regulauons, variances and enforcement; land uses and land 
reclamation policies (e.g., strip miniiig or landfill reclamation); multiple use planning; 
planning for parks, greenbelts, wildlife refuges, and wilderness; the relationships between 
population and land use management. World Hunger: the relationships between food 
supplies and world hunger; benefits from and problems associated with various agricul- 
tural systems; potential benefits from plant genetics and gene banks; pressures to cultivate 
additional land and to increase yields; problems associated with pesticide production, 
expon, and usage; the critical nature of and factors influencing soil erosion; pressures on 
and limits to sustainable fisheries. Fisheries and Wildlife Management: the eco- 
logical role (niche) and benefits of terrestrial and aquatic wildlife; habitat destruction and 
endangered species; the need to preserve biological diversity and gene pools; over-uti- 
lization and extinction of species; introduced species, feral animals and pariahs; protection 
and management of game and non-game species; competing and multiple uses; regional 
issues associated with fisheries/wild-life management. The Tropical Rain Forests: 
global distribution of tropical rain and tropical dry forests; the rain and dry forests as 
species habitats; species inventories and species extinction; benefits of and products from 
rain forests; patterns of rain forest uses and destruction; economics of alternative devel- 
opment and preservation strategies; management problems and initiatives for resolving 
them. Pollution: types of air, water, and land pollution; population, urbanization and 
pollution problems; sources and effects of air borne pollutants; acid precipitation; sources 
and effects of freshwater pollution; groundwater pollution; solid waste disposal and ocean 
dumping; effects of toxic wastes; regional issues associated with air/water/land pollution. 
Ozone Depletion and Global Warming: causes and extent ot ozone dqjletion; 
potential effects of ozone loss; trends in the combustion of fossil and organic fuels; trends 
in atmospheric CO2 and temperature fluctuations; erosion of the global buffering capacity; 
potential effects of global wamiing; associated regional issues. The Contribution of 
National and International Political, ScientiTic, Environmental, and 
Educational Bodies tc the Recognition, Utiderstanding and Resolution of 
these Issues: identification of bodies and organizations; types of action strategies; 
trends ia their policies, strategies, and efforts; a review of impacts, barriers/limitations, 
needs and priorities. 



Environmental Education Goals to he Facilitafed ; Upon completio" of 
the teacher education programme, the teacher is expected to be able to ... 

2. ... apply knowledge of ecological concepts to the analysis of environmental problems 
and issues, and be able to identify important relevant ecological principles. 

3. ... apply a knowledge of ecological concepts in predicting the probable ecological con- 
sequences of altemanve solutions to environmental problems. 



5. ... understand and communicau how human cultural activities (e.5., religious, eco- 
nomic, political, social, and others) influence the environment from an ecological 
perspective, 

6. ... understand and communicate how people's behaviors, individually and collectively, 
impact upon the environment from an ecological perspective. 

7. ... identify a wide variety of local, regional, national, international, and global environ- 
mental issues, as well as the ecological and cultural implications of these issues. 

8. ... identify and communicate the viable alternative solutions available for remediating 
crucial environmental issues, as well as the ecological and cultural implications of these 
various solutions. 

18.... demonstrate the ability to design action plans using citizenship action strategies 
associated with each of the following categories of strategies: consumer action, physical 
action (eco-manapement). persuasion, political action, and legal action . 

Sample Learner Objectives : Subsequent to the completion of this environ- 
mental science course, the preservice teacher should be able to ... 

1. ... describe the major ecological and cultural implications of any four (4) environmental 
is.sues of global scope and significance. 

2. ... describe the potential ecological implications of intrcducing genetically altered food- 
producing plants into areas where those plants are not naturally occurring for intensive 
agricultural purposes. 

J. ... describe specific examples of the impact that feral horse and burro populations have 
had on western U.S. ecosystems. [A similar objective can be used to evaluate students' 
knowledge of the impacts any feral population has had/is having on existing ecosystcms.l 

4. ... describe how the relationship between biotic and abiotic conditions in tropical rain 
forests can be used to predict potential bio-physical consequences of alternative human uses 
of rain forested areas (e.g., of rubber famiing, slash-and-bum agriculture, catUe grazing). 

5. ... describe three (3) major ecological consequences associated with the intensive use of 
coal as a source of energy and as a source of pollution. [Again, a similar objective can be 
used to evaluate students' knowledge of consequences associated with the use of other 
t>pes of commonly used energy resources, such as wood or oil.] 

6. ... identify three (3) international bodies involved in the remediation of a given environ- 
mental issue. In addition, identify the alternative approaches to resolving that issue advo- 
cated by each, and the apparent ecological and cultural implications of those approaches. 

7. ... based upon an assessment of need, work with other students to design a plan of ac- 
tion which couid be used for resolving a selected environmental issue. [Tnis plan should 
feature use of one or more eco-management, persuasion, political, and/or legal action 
strategies.] 
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I divironmentai Heaun (4 Hrs.) I 



The course in environmental health is designed to serve as an introductory overview 
to the field of environmental health. Interested readers are encouraged to seek out national 
organizations such as the National Environmental Health Association (U.S.: 720 S. 
Colorado Boulevard, South Tower, #970; Denver, CO 80222) for assistance in the 
development of courses in this area. 

This introductory course is intended to complement the environmental science 
course, which focuses more upon the ecological dimensions of environmental issues than 
upon the human and public health dimensions of those issues. Nonetheless, the authors 
feel that both the ecology and the environmental science course should serve as prerequi- 
sites to environmental health. Collectively, those courses should provide preservice teach- 
ers with a solid understanding of important scientific dimensions of environmental issues. 
Tliis kind of background should prepare preservice teachers to more easily idcntiify and un- 
derstand environmental health problems and issues. 

Since this is only an introductory course, the authors recognize that it can only 
serve as an introduction to the biological dimensions of environmental health (e.g., the 
ecology of pathogens, physiological responses to pathogens). For this reason, the authors 
recognize that a biology course might be designed and used to supplement this environ- 
mental course, and so, have included a biology course as a supplement to the TEP/SEE. A 
brief outline of topics relevant to this course, and to other courses in the TEP/SEE has been 
included in a later section of Pan III. In any event, readers are encouraged to provide 
opponunines within the TEP for preservice teachers to complete adequate coursework in 
biology, preferably prior to enrolling in the environmental heith course. 

As with the environmental science course, the content of an environmental health 
course should probably be weighted toward issues which are of importance, both region- 
ally and internationally. It is very important for the preservice teacher to develop a broad 
view of environment health problems and issues. On the other hand, since environmental 
health issues arc likely to be of serious local impon, classroom teachers should be prepared 
to help students analyze and investigate such issues (or local manifestations of broader 
issues). For the same reasons discussed with respect to the environmental science course, 
there also should be some explicit attempt to review proposed and actual solutions to the 
issues addressed in this course. Thus, readers are encouraged to see that the topic of 
solutions is integrated into the fabric of this course as well. 



Recommended Cmtrse Cnntpnf! Introduction to Environmental 
Health: a field concerned with epidemiology, occupational health and safety, and per- 
sonal health behavior; An Introductory Overview of Critical Environmental 
Health Issues (including those surrounding): food production and distribution; 
water, air, and noise pollution; solid waste management; exposure to heavy metals; toxic 
waste management; radiation and nuclear waste management; an overview of 
environmental monitoring, epidemiological investigation, and access to biomedical suppon 
systems. Food Production and Distribution: food production for consumption and 
expon; uses of and exposure to pesticides in agricultural settings; monitoring and 
regulation of pesticides; the export, import and use of banned pesdcides; safe use and dis- 
posal practices; maternal infant, and child malnutrition; long term biological, epidemio- 
logical, and societal dimensions of malnutrition; international marketing of food supple- 
ments; population, agricultural resource development, and food aid: regional food issues 
related to health. Water Pollution: sources and uses of water in personal, agricultural. 
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and industrial settings; sources and types of surface and groundwater pollution; aetcction. 
monitoring, and regulation of point and non-point sources; human diseases traceable to 
water pollution, including diseases: borne by microorganisms, and resulting from expo- 
sure to introduced organic and inorganic substances; movement of pollutants/earners in 
physical systems and in food chains; wastewater and sewage treatment strategies for 
households and communities; watershed management. Air Pollution: sources and 
types of air pollution in rural and urban settings; detection, monitoring, and regulation of 
point and non-point sources; permanent and episodic sources of indoor air pollunon; 
impacts of air pollution on health including the incidence of respiratory disease, circulatory 
problems and disease, and cancer; long range effecus of air pollution (ozone depletion and 
Global warming) on human health; snategies for reducing air pollutants. Noise Pollu. 
tlon: sources and levels of noi.se in the environment; biological, psychological and 
behavioral effects of noise on human beings; the monitoring and regulation of noise levels. 
Solid Waste Management: sources and types of solid waste, including agricultural, 
mining, industrial, and municipal (individual/community) wastes; sources and types of 
municipal waste; methods of municipal solid waste dissposal; disposal of and methods for 
treating agricultural, mining and industrial waste; ecological and health effects of improper 
solid waste disposal techniques; detection, monitoring and regulation of solid waste dis- 
posal; metliods for reducing solid waste; regional and local issues surrounding soUd waste 
disposal. Exposure to Heavy Metals: identification of heavy metals and their occur- 
rence in the environment; short and long term biological effects of ingestion; sources of 
heavv metals found in air, water, food, and housing; monitoring, regulation, and reduction 
of heavy metals in the environment. Toxic Waste Management: identification of 
ivpes of hazardous/toxic waste; point and non-point sources of toxic waste in the environ- 
rnent; trends in toxic waste disposal and treatment; exposure of humans to toxic com- 
pounds; biomedical effects of exposure; monitoring, regulation, and proper treatment of 
toxic compounds. Radiation and Nuclear Waste: sources of low and high level radi- 
ation in the environment; levels of background and introduced radiation; half-life of ra- 
dioactive materials; occupational exposure to radiation; shon and long-term storage of low 
and high level nuclear waste; biomedical effects of exposure to low and high level 
radiation; monitoring, regulation, and enforcement of exposure; regional issues associated 
witli radiation and nuclear waste. 

Environmental Education Hoals to Hp Facilitated: Upon completion of 
the teacher education programme, the teacher is expected to be able to ... 

2. ... apply knowledge of ecological concepts to the analysis of environmental problems 
and issues, and lo identify imponani ecological principles involved. 

3. ... apply a knowledge of ecological concepts in predicting the probable > ,lcal con- 
sequences of alternative solutions to environmental problems. 

5. ... understand and communicate how human cultural activities (e.g., religious, eco- 
nomic, political, social, and others) influence the environment from an ecological 
perspective. 

6. ... understand and communicate how people's behaviors, individually and collectively, 
impact upon the environment from an ecological perspective. 

7. ... identify a wide variety of local, regional, national, intei-national. and global environ- 
menuil issues, as well as the ecological and cultural implications of tl\ese issues. 
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0. ... Identity and communicute the viable aliemativc solutions available for remediating 
crucial environmental issues, as well as the ecological and cultural implications of these 
various solutions. 

10.... understand the roles played by differing human beliefs and values in environmental 
issues, as well as the need for personal values clarification as an important pan of environ- 
menuLi decision making. 

1 1.... understand and communicate the need for responsible citizenship action in the solu- 
tion of environmental issues. 



SamniG I.parner Ohk'ctives;; Subsequent to the completion of this environ- 
mental health course, the preservice teacher should be able to ... 

1. ... identify two (2) organic and two (2) inorganic compounds which can be ingested 
through foodstuffs and which contribute to human health problems. Further, trace the 
pathway (s) of each compound through the food chain. 

2. ... describe the potential ecological consequences associated with each of three (3) alter- 
natives for treating and/or disposing of toxic waste. 

3. ... describe three (3) ways in which discrete human activities contribute to the 
accumulation and/or disposal of solid waste in their region. Further, describe the ecological 
and human health effects of each. 

4. ... identify and describe four (4) ways in which individuals commonly contribute to 
"noise pollution". Further, describe the potential human health effects of each (i.e., on 
humans regularly exposed to each). 

5. ... describe three (3) alternative solutions for the long term storage of high level nuclear 
waste. Further, assess the potential ecological, health, economic, and political implications 
of each, 

6. ... identify the underiying values and beliefs associated with each of four (4) positions 
an individual might take in response to international requests for aid to a starving popula- 
tion. Through discussion, clarify one's personal values with respect to the human and 
ecological implications of each position. 

7. ... identify five (5) discrete environmental issues of regional importance which hold 
important implication- for human/public health. 

8. ... identify three (3) reasons one might offer in defending the position that individuals 
must assume responsibility for tlic safe disposal of pesticides (or other potentially toxic 
compounds) in their home and/or work environments. 



I Foundations of Environmental Lducation (3 Hrs.) | 

Since this TEP/SEE is designed to prepare preservice candidates to teach in the area 
of environmental education, it is most appropriate that they receive an introduction to the 
field This course is desir^ned to serve as an introduction to' the field of environmental edu- 
cation on a national and an international basis. V^^ile the national ponion of this course 
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will van' from cmmiry lo country, the authors have developed an outline oi topics which 
represent several key aspects of national effons in environmental education. In an attempt 
to clarifv their outline, liie authors have elected to use U.S. experiences as examples. Since 
this is a unique course, the authors have also included references to potential course 
materials to further clarify their intentions to interested readers. At the same time, the inter- 
national portion of the course emphasizes relatively cominon elements of international 
environmental education, and so, should serve as at adequate example for most countries. 
Nonetheless, it is clearly recognized that readers should certainly adjust the content, and 
perhaps even the outline of this cour.se to fit the record of environmental education in their 
nations. 

Since this course is an introduction to the field, it should provide prescrvice teach- 
ers with an overview of several important topics which serve as prerequisites to the envi- 
ronmental education methods course. The course should most certainly include a historical 
view of the roles and effons of governmental offices, colleges and universities, K- 12 
schools, non-formal educational programmes, and where appropriate, conservation/ envi- 
t onmental organizations in the suppon and delivery of EE. It should al.so include a review 
of the definition(s), guidelines, mission, aims and goals of EE which have received pi[«tTi»' 
nent attention bv these various sectors within the particular nation. Finally, it should 
include a review of the various types of print, audio-visual, field, and community resources 
which are available to teachers to utilize in the development and delivery of EE pro- 
grammes. While experiences in these areas will vary from nation to nation, and will there- 
fore lead to differences in emphasis acTOSs these topics, readers should make every effort to 
address these topics in this course. It is the authors" intention that teachers should clear y 
recognize the character of the interdisciplinary field in which they are preparing to teach. In 
time, this should enhance the quality of their service as infomied professionals in the field. 

Some of the material highlighted in this methcxls course is addres.scd in Part IV of 
this document. Headers are referred ahead to the peninent sections of Piu-i IV if they seek 
clarification of lopics which are only presented in outline form below. They are also 
referred to other Unesco documents which address these and related aspect of teacher 
preparation (see Wilke. Mungcrford. & Peyton. 1980). 



>ltrcomriend<>rt Ctmrs^ Content ; National Root.s of Environmental 
Education: contributions within the U.S., including the development of nature study 
(NS). outdoor ecucation (OE), conservation education (CE), and natural resource educa- 
tion (e.g., Stapp 1974; Kirk. 1977; Swan, 1884); in the I95()s and 6()s. the develop- 
ment of ecology as a science, the recognition of the environmental consequences of human 
activitv, the development of techniques for measuring such impacts, and the recognition of 
the fiinrude of t'le biosphere (e.g., Osborne, 1953; Cole, 1958; Odum, 1959; Carson. 
1962; Stevenson, 1965; Ward, 1966; U.S. Depanment of the Interior, 1967); the 
National Environmental Education Act of 1970 (e.g., Morris.seti & Wiley, 1971; Brezina 
& Overmcver. 1974; Albrecht. 1984) and the introduction of QCh? hmwl Qf) Epvirpn- 
mcntai Educati on (Schoenfcld. 1971). International Roots of and Structures for 
EE: carlv mtcrr.'ational conservation effons; the creation of Unesco. lUCN (1948). World 
Wildlife' Fund (1961), and other international bodies; United Nations spon- 
sored/international conferences on environmental matters in the 196()s and I97()s (e.g.. 
Caldwell. 1972): the development of UNEP. the Unesco Office of EE. and the Uncsco- 
l.'NHP Programme (Stapp. 1976. 1979; Stapp, ei al., 1979; Unesco4JNEP. quancrly); 
an assessment of international neetis/priorities in EE. the Belgrade Workshop and Chancr. 
Regional Meciir.tis, and the Tbilisi Conference (Aldrich. et al.. 1976; Unesco. I977u. 
1^77b. 1978; Imcsco-UNEP. quarterly). Developnumt of a National Infrastruc 
ture for Envir'./nmental Education: definition of and key components of an cduca- 
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lional infrastructure; historical contributions from NS, OE, and CE to the development of 
park interpretive programmes, youth organizations and youth camping programmes, resi- 
dent outdoor programmes and outdoor laboratories, nature and environmental centers, K- 
12 school programmes and school study sites, university programmes, and professional 
education organizations (e.g., Funderburk, 1948; Lively & Preiss, 1957; Stapp, 1965; 
Hammerman & Hammerman, 1973; Saveland, 1976); contributions of public media, 
organizational programmes and publications (e.g., Audubon, National Wildlife Federa- 
tion); the rise of environmental studies (e.g., Schocnfeld & Disinger, 1978; Harde, 1984; 
Disinger & Schocnfeld, 1987) and environmental education in colleges and universities 
(e.g.. Bowman & Disinger, 1980); state coordination of and teacher education guidelines 
in EE (e.g., Disinger & Bosquet, 1982; Wilke, 1985); trends in cooperative educational 
ventures (e.g., university/school and school/non -formal cooperation); the development of 
a National EE Network; renewed consideration of a National Environmental Education Act 
to suppon and advance the national infrastructure. International and National Defi- 
nitions of Environmental Education: differences between EE and ecology, NS, OE, 
and CE (e.g., Schocnfeld, 1969; Tanner, 1974; Hungerford, 1975); early definitions and 
definitional problems (e.g., Stapp, et al., 1969; Disinger, 1983); structure, guiding 
principles, and key characteristics of EE (e.g., Harvey, 1976; Unesco, 1978; Hart, 1981; 
Hungerford, Peyton, & Wilke, 1983); mission, aims, goals and objectives of EE (e.g., 
Unesco, 1978; Hungerford, Peyton, & Wilke, 1980). EE Resources and Curricular 
Materials: types of available resource materials; inventorying local/regional field and 
community resources; availability and educational quality of audio-visual materials includ- 
ing filmsirips, videos and films, programs disseminated through television, and computer 
software; types of curricular materials, including textbooks, modular programmes, sup- 
plementary materials such as activity manuals, case studies, trade books, and other print 
activities/materials on ecology/ environment topics; overview of curriculum research, 
development and implementation strategies; evaluation of the potential educational uses and 
benefits of resources and curricular materials. Current International and National 
Concerns in EE: apparent needs, unresolved problems/issues in theory and practice, 
and avenues or opportunities for addressing these. 



Environmental Edu cation Goals to he Facilitated ; Upon completion of 
the teacher education programme, the teacher is expected to be able to ... 

21.... demonstrate the ability to both select and develop curricular/ instructional materials 
which address each of the four EE goal levels, and which are appropriate for use in middle 
level settings. 



Samnip T.parner nh iectives : Subsequent to the completion of this environ- 
mental education course, the preservice teacher should be able to ... 

1. ... identify the differing types of criteria teachers might use in evaluating and making 
decisions about the use of curricular materials [These might include goal emphasis, training 
required, teacher usability, student readability, student appeal, accuracy of information, 
opponunity for student skill development/inquiry, cost, and so on.] 

2. ... evaluate sets of curricular materials which are widely available to teachers for the 
materials' coverage of recognized EE goals and objectives. 

3. ... evaluate sets of curricular material which are widely available to teachers against se- 
lected middle level implementation cnteria. 
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4. ... discuss the implications of the results of an evaluation of curricular materials for tlie 
selection and use of materials in their programme (or classroom). 

5. ... conduct an inventory of local field and community resources which could be used 
instnictionally to address EE goals aiid objectives. 

6. ... identify local field and community resources which might be included/ addressed in a 
local EE curriculum development effort. 

7. ... identify appropriate regionaJ/local EE-related professionals with whom teachers could 
work in the development and field-testing of EE curricular materials. 

Methods in Environmentai Education (3 Hrs.) 



The course in environmental education is designed to serve as an introduction to 
theory and practice in the design and delivery of EE instruction. This course begins with 
an introduction to several basic tools used in organizing and preparing for instruction in EE: 
(a) EE goals and objectives; (b) the General Teaching Model; (c) the characteristics of 
local middle level EE programmes; (d) goal-related methods and resources generally avail- 
able to teachers; and (e) the rudiments of lesson plan design. With these in place, the pre- 
service candidate should be prepared to move through four goal-related instructional cycles. 
Each of those cycles should include a review of tools used in organizing instruction, 
exposure to actual middle level classroom insruction, and practice in the design of 
instructional activities (i.e., for use with students) and iesson plans (i.e., for teachers' use). 
These cycles build toward the practice teaching of those lessons in laboratory settings 
(micro-teaching), and later, toward the delivery of refined lessons in actual classroom set- 
tings. It is crucial to provide preservice teachers with actual field exp«riences (i.e., obser- 
vation and practice teaching) in middle level settings prior to smdent teaching. Under such 
circumstances, preservice teachers must be prepared to collect evaluative data, to solicit and 
accept feedback, to critically reflect upon their instruction, and to revise their instruction on 
those bases. While this may be psychologically difficult for some at the outset, in the long 
run it should prepare them to improve their instruction on an autonomous basis. 

Much of the material highlighted in this methods course is addressed in Pan IV of 
this document. Readers are referred ahead to the pertinent sections of Pan IV if they seek 
clarification of topics which are only presented in outline form below. 

Recommended Course Content : An Overview of the General Teach- 
ing Model and Its Application. A Review of Goals and Objectives in 
Environmental Education. An Overview of Methods and Resources Used in 
Teaching for EE Goals and Objectives. Planning for EE at the Middle 
Level: an overview of common (regional) middle level EE-related programmes, pro- 
gramme goals, courses, and course components (e.g., use of school sites, field trips, 
camping programmes); comparison between middle level EE programme features and 
available methods/resources; relationships between middle level curriculum and instruction 
in EE; an introduction to designing middle level curricula and instruction to address EE 
goals. The Basics of Lesson Plan Design: including attention to objectives, teacher 
preparation, delivery activities, and student evaluation. Addressing Environmental 
Sensitivity: a review of the nature and development of environmental sensitivity: 
aspects of'sensitivity which can be addressed in educational programmes; methods and 
resources for attending to sensitivity; addressing sensitivity through instruction focused 
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upon other goals. Design and Delivery of Ecology Instruction: instructional 
models; available materials and resources; classroom methods and strategies; evaluating 
learning outcomes; observing and analyzing ecology instruction; designing activities and 
lesson plans in ecology. Design and Delivery of Issue-Focused Instruction: 
teaching for issue awareness and for issue-related skill development; cultivating students' 
sense of empowerment, investment, and ownership with respect to issues; a review of 
skills used in analyzing, investigating and evaluating issues; basic and extended case study 
approaches for organizing issue instruction; the skill development approach to organizing 
issue instruction; available materials and resources for issue instruction; classroom 
methods and strategies; evaluating learning outcomes; observing and analyzing issue 
instruction; designing activities and lesson plans for issue awareness and skill develop- 
ment. Design and Delivery of Environmenta. Action Skill Instruction: a 
review of environmental action strate^es and skills; a review of opportunities for and bar- 
riers to instruction in action strategies/skills; available materials and resources for action 
strategy/skill instruction; classroom methods and ficld-bpsed experiences for snategy/skill 
development; opportunities for students to apply action strategies/skills; evaluating 
learning outcomes; observing and analyzing action strategy/skill instruction; designing 
activities and lesson plans for action strategy/skill development. Implementing and 
Evaluating EE Instruction: observing (or video-taping) students' micro- teaching of 
lessons in the areas of ecology, issues, and action skills; review and discussion of micro- 
teaching by instructor, srudcni, and/or class; modification of actu 'iy design, lesson design 
and/or classroom deliver)- by students; implementation of modified EE lessons in middle 
level setting; evaluation of middle level students; obtaining feedback from cooperating 
leacher(s) and middle level students; students' critically reflect upon their activities, lessons 
and classroom delivery. 



Fnvironmcntal Ed ucation Go «<; to he Facilitated : Upon completion of 
die teacher education programme, the teachw.. is expected to be able to ... 

22.... demonstTdte the ability to organize and implement instruction at each of the four EE 
goal levels wsing those teaching strategies which have proven effective, and which arc 
appropriate for use in niiddie school scnings. 

23.... demonstrate the ability to design and carry out appropriate assessments of student 
learning at each of the four EE goal levels in middle school settings. 

24.... demonstrate the ability and a willingness to modify one's selection of instructional 
materials and/or strategies based upon the results of classroom evaluations and 
assessments. 



Samnle Learner Ohiectlves ! Subsequent to the completion of this environ- 
mental education course, the preservice teacher should be able to ... 

1. ... organize an extended case study (for a panicular environmental issue), which 
includes activiues addressing all four goal levels (or levels of issue instruction). 

2. ... assess the appropriateness of a set of extended case study activities for use at the 
middle level lor m a particular middle level programme). 

3. ... design i\n acuvity which provides student.s with the opportunity to practice using 
issue analysis skills, and design a full lesson plan around that activity (i.e., including an 
evaluation straiecv). 
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4. ... successfully implement an evaluation strategy he or she has designed to assess 
student learning outcomes associated with one or more skill development lessons which 
had been taught to middle level students. 

5. ... openly discuss (with the cooperating middle level teacher and/or with the course 
instructor) the apparent strengths and weaknesses of a panicular lesson which she or he has 
designed and taught to middle level students . 

6. ... identify the aspect(s) of their instruction which could be modified in order to improve 
instruction based upon middle level sti:'lent evaluation data and other student feedback. 



Descrintinn of Tnfusion Coiirsps within thP Specialization 

Below and on the following pages, readers will find descriptions of each of the 
eight "Infusion" courses within the TEP/SEE. While the authors present raiher detailed 
descriptions of each course, tliey have attempted again to leave sufficient room for readers 
to adapt (or tailor) the course to fit their environmental and/or educational circumstances. 
Thus, the authors encourage readers to respect tiie intentions of the outlined courses AND 
to make such moc'.ifications as they see fit. For the same reasons cited with respect to 
"Core" courses, th>5se course outiine's generally do not include citations for particular refer- 
ence and curricular materials, or for enabling activities. Readers who are interested in 
reviewing available materials or activities which reflect these courses are referred to subse- 
quent portions of this document, as well as to the Unesco document prepared by Hunger- 
ford, Volk, et al. (1988). 



I Geology for Teachers (3 Hrs.) 

This course is designed to provide presc.-vice teachers with an introducr on to geol- 
ogy (physical geography) as one of the earth sciences. In this light, the course should 
serve as an overview of topics in geology, as well as an introduction to the interdisciplinary 
character of the earth sciences. In addition, since this course is pan of tlie TEP/SEE, it also 
serves as an infusion course, and so, reflects a particular emphasis upon environmental 
geology topics. The interdisciplinary treatment of earth science phenomena should provide 
valuable insights into various dimensions of environmental topics. 

The content organization of this course must therefore be adapted to fit the 
TEP/SEE, while the methods used in the course should be appropriate for middle level 
teachers. Thus, the course begins with more of a traditional geology and earth science em- 
phasis. Later portions of the course are organized with environmental themes in mind, 
though these sections should contain sufficient background material drawn from geology 
and related earth sciences, as some scientific background is deemed necessary for identify- 
ing and interpreting geology-related environmental issues. With respect to methods, 
students should be provided with direct experiences associated with geology, earth science, 
and environmental topics to as great an extent as possible. The authors recognize that this 
is an ideal course in which to include field trips, the use of community resources, and 
laboratory exercises. Instructors should also be encouraged to make use of, and therefore 
expose preservice teachers to appropriate EE goal-related methods. 

Readers will no doubt recognize that this course does not look like a traditional 
mtroductorv' college geology course. They are reminded that the course should be designed 
to reflect the interdisciplinarv- and environmental dimensions of geology topics, Mid to meet 



instrucior(s) of such a course must clearly recognize these intentions, and attend to them in 
a professional manner. Under these circumstances, instructors should be provided with the 
suppon required to design and offer this type of course, and with opportunities to discuss 
these matters with other faculty holding related responsibilities within the TEP/SEE. 

Recommended Pnurse r»ntpnf! Geolog)' as a Science. The Earth as 
a Physical Body: the structure of the earth's interior, sub-surface and surface features; 
the eanh a dynamic body, and the theory of plate tectonics; the composition and motion of 
plates. Surface Evidence of a Dynamic Earth: an introduction to geological land- 
forms and geological processes; the relationships between process, structure and stage; an 
overview of tectonic activity at plate boundaries; landforms associated with sub-surface 
heating and volcanism; landforms associated with folding and plate collisions; landforms 
associated with fault zones; manifestations and human/environmental impacts of volcanic, 
folding and faulting activities. Geology and the Earth Sciences: an overview of the 
eanh sciences, with emphasis on geology, meteorology and climatology, hydrology and 
oceanography; examples of interdisciplinary contributions to understanding geologic pro- 
cesses (e.g., erosion and weathering) and strucmres; landforms associated with the work 
of running water (e.g., drainage basins, deltas), wind, waves and current action; land- 
forms associated with the work of solutions; landforms associated with mass wastage 
(e.g., landslides, landflows, subsidence), and with glaciation. Natural Resources: 
types of natural resources and their uses; geological, ecological, and human perspectives 
on natural resources; the concepts of non/renewable, non/sustainable, and 
non^iodegradable. Surface and Ground Water: sources and supplies of surface 
waters; surface runoff, overland flow, and stream flow; processes/causes, rates, and con- 
sequences of natural and accelerated overland erosion; stream load, iransponation, and 
siliation; stream erosion and control; impacts of modifications of stream flow using chan- 
nelization, locks and dams; groundwater, water tables, and aquifers; rates of infiltration, 
discharge and recharge; human uses of aquifers; aquifer depletion and pollution; saltwater 
infiltration. Soils: the soil as a dynamic body; soil formation, composition and classifi- 
cation by biome; human uses of and environmental impacts upon soil, including agricul- 
tural practices and soil erosion, effects of temperate and tropical deforestation on soil and 
soil erosion, effects of strip mining and strip mine reclamation, and development and land 
use planning. Mineral Resources: types, propenies, and uses of metallic and non- 
metallic minerals; the relative abundance and distribution of major minerals; resources vs. 
reserves; access to deposits, human demand, and rates of use; policies regarding rights to 
and development of commons" reserves; release into and disposal in the environment; 
strategies for resource conservation, substitutability, and recovery. Energy Resources: 
overview of energy sources and resources; overview of fossil fuels, their origins, occur- 
rence; regional issues associated with petroleum, coal, nuclear, geothermal and other 
energy : resources. Petroleum: the composition and "fractioning" of petroleum; 
petroleum reserves, human demand, and use; "Hubbard's Hump"; uses of petrol products 
in agriculture, transportation, textiles and plastics; environmental effects of oil transporta- 
tion, including ocean going vessels and spills, pipeline construction and leaks; the envi- 
ronmental effects of combustion, including particulate. CO and NOX emissions; petroleum 
conservation, substitutes, and product reclamation. Coal: the composition, classification, 
and distribution of coal; coal reserves, demand, and uses; effects of sub-surface and strip 
mining on human health and the environment; effects of coal use on human health and the 
environment, including particulate and SOX emissions. Nuclear: overview of uranium 
and other resources used in the nuclear industry; occurrence, reserves, and demand; mili- 
tar>' and civilian uses; human and environmental effects of mining, milling, enrichment and 
fabncation processes (e.g.. for U235 and U238); effects of exposure 'o low level and high 
level radiation; alternatives for and issues associated with the shon and long term storage 
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of high and low level nuclear waste. Geothermal: sources, locations, and uses; dry and 
wet steam generation. Resource Responsibilities: the roles and responsibilities of 
international and national bodies, citizens' organizations and individual citizens in resource 
conser\'ation; development of sustainable national, regional and global resource conserva- 
tion and management plans. 

Environmentnl Education Hnals to he Facilitated: Upon completion of 
the teacher education programme, the teacher is expected to be able to ... 

I. ... communicate and apply - in an educational setting - major ecological concepts 
including those which focus on individuals and species populations: communities .aad 
ecosystems: biogeochemical <;;vcles: ener^ production, storage, transfer and degradanon; 
interdependence: niche: adaptation: suc cession: homeostasis: and humans a? an ecologi- 
cal variable. 

2. ... apply knowledge of ecological concepts to the analysis of environmental problems 
and issues, and be able to identify imponani ecological principles involved. 

3. ... apply a knowledge of ecological concepts in predicting the probable ecological con- 
sequences of alternative solutions to environmental problems. 

4. ... understand principles of ecology in order to identify, select and utilize appropriate 
sources of information in a continuing effon to investigate, evaluate and develop solutions 
for environmental problems. 

5. ... understand and communicate how human cultural activities (e.g., religious, eco- 
nomic, political, social, and others) influence the environment from an ecological perspec- 
tive. 

6. ... understand and communicate how people's behaviors, individually and collectively, 
impact upon the environment from an ecological perspective. 

7. ... identify a wide variety of local, ^gional. national, international, and global environ- 
mental issues, as well as the ecologicLi and cultural implications of these issues. 

8. ... identify and communicate the viable alternative solutions available for remediating 
crucial environmental issues, as well as the ecological and cultural implications of tiiese 
various solutions. 

9. ... understand arid communicate tne need for environmental issues investigation and 
evaluadon as pren^quisites for sound decision making. 

10.... understand the roles plaved by differing human beliefs and values in environmental 
issues, as well as the need for -f-ersonal values clarification as an important pan of environ- 
mental decision making. 

II. ... understand and communicate tiie need for responsible citizenship action in the solu- 
tion of environmental issues. 
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Sample Learner Objectives ! Subsequent to the completion of this geology 
course, the preservice teacher should be able to ... 

1. ... define the following ecological concepts from the perspective of geology and the 
eanh sciences: biogeochemical cycles; energy storage, transfer and degradation; abiotic 
factors; humans as an ecological variable. 

2. ... identify and interpret three (3) energy-related issues from an ecological and a 
geological perspective. 

3. ... identify and describe how three (3) discrete types of human/cultural activities in tlit / 
couniT)' have influenced soil profiles. Further, describe the ecological and cultural implica- 
tion associated with each. 

4. ... describe four (4) ways in which individuals and societies have become dependent 
upon petroleum products. Further, describe the major long term ecological and cultural 
consequei.,,es associated with these uses of petroleum. 

5. ... identify a locally or regionally imponant environmental issue associated with surruce 
waters. On the basis of a library search, provide citations for eight (8) print sources indi- 
viduals could go to if they wr^e co investigate the ecological dimension(s) of that issue. 

6. ... identify ihrtp. (3) alternatives solutions for the long term storage or disposal of high 
level nuclear waste. Funher, discuss the requirements and limitations associated with each 
from a geologic and economic standpoint. 

7. ... describe the positions taken by scientists, government officials, agricultural industry 
representatives, and natural resource interest groups on the depletion of deep fossil water 
aquifers. Further, discuss each position in terms of available scientific evidence and appar- 
ent value perspectives. 

8. ... describe the unique roles and potential contributions of international bodies, national 
bodies, citizens organizations, and individual citizens to the resolution of mineral resource 
conservation issues. 



Atmospheric and Ocean Sciences (3 HrsT 



This course is designed to provide presei-vice teachers with an introductory 
overview of atmospheric and ocean science as two disciplines within tiie earth sciences. 
Since this course features two disciplines, it will emphasize imponant topics in each, as 
well as the interdisciplinary character of the earth sciences. And, as with the geology 
course, since tiiis course is a pan of the TEP/SEE, it will serve as a course in which rele- 
vant environmental topics will be featured using infusion jmd interdisciplinary approaches. 
The content organization of this course has been adapted to fit the TEP/SEE'. The course 
basically contains two main segments; i.e.. an atmospheric segment and an ocean science 
segrnent. Topics associated with the hydrologic cycle, and climate and weather patterns are 
used as bridges between these two segments, primarily because of the interdisciplinarv' 
potential of these topic areas. Within the two main segments, each of the major topic areas 
includes relevant environmental issues, although those issues tend to be n'eated last. This 
i.s done so that there is adequate attention to the scientific background material deemed nec- 
es.sar\' for identifying and interpreting these issues. 



6 1 



ERIC 



9„ 



With respect to methods, the methods used in the course should be appropriate for 
middle level teachers. In addition, students should be piovided with direct experiences 
associated wiih atmospheric and ocean science, earth science, and environmental topics to 
as great an extent as possible. The authors recognize that this is an ideal course in which to 
include field experiences and trips, the use of community resources, and laboratory exer- 
cises. Instructors should also be encouraged to make use of, and therefore expose preser- 
vice teachers to appropriate EE goal-related methods. 



Recomnienrieri Coiirsp Content : An Introduction to Meteorology and 
Oceanography as Earth Science Disciplines. The Earth and Its Atmosphere: 

views and evidence regarding the development of earth's atmosphere; present day structure 
(layers) and composition (gasses) of the atmosphere; impacts of contemporary hunian 
activities on the structure and composition of the atmosphere, including ozone depletion 
and carbon dioxide increases. Solar, Planetary, and Atmospheric Energy Pat- 
terns: effects of positioning of the canh, latitude, cloud cover, elevation, aspect and sur- 
face coloration on arface energy gain; planetary energy gains and energy transfers 
between land/atmosphere and ocean/atmosphere; the accumulation and dissipation of heat 
by the planet and within the atmosphere; the contributions of human activity to planetary 
energy gains and global warming. Atmospheric Motion: an overview of global atmo- 
spheric and wind movements; primary forces affecting motion, including the Coriolis 
effect, pressure and surface temperature differences, and friction between land/ocean sur- 
faces and the atmosphere; formation of cold and warm air masses; prevailing wind and 
pressure patterns, air mass movement and fronts; types r f storms and weather patterns. 
The Hydrological Cycle: an overview of the abundance and distribution of water 
(i.e., ocean, land, and atmosphere); an overview of the hydrologic cycle; surface temper- 
ature and water evaporation; atmospheric particles, cloud formation, and condensation; 
gravity, temperature and forms of precipitation; a review of surface and ground water 
movements; relationships of and effects of removal of plants to surface temperature, evap- 
oration (transpiration), and precipitation; human impacts on the hydrologic cycle including 
tht increase of atmospheric particles, cloud seeding, and changes in evaporation patterns; 
acid precipitation. Climate and Weather Patterns: climate and weather defined; the 
effects of solar radiation, atmospheric movements, the hydrologic cycle, topography and 
altitude, and ocean currents on climate; macro and micro-climates; local weather patterns. 
The Ocean as a Physical Environment: distribution of continents and oceans, 
including continental shelves and slopes, and ocean basins; a review of plate tectonics and 
oceanic evidence; the birth and death of oceans; tectonic influences on the topography of 
the ocean floor, including ridges, faults, volcanos, and mountain ranges; mining on the 
ocean floor; the effects of specified variables on ocean levels, layering, currents, tides and 
wave motions (e.g., climate changes, solar radiation, water temperature, Coriolis effect, 
gravitational for*?:, of sun and moon, wind); energy from temperature gradients, currents, 
and tidal morioi; Oceans as a Chemical Medium: the sea as a dynamic chemical 
medium; conceno unions of "salt" and other minerals in ocean and estuarine waters; mineral 
extraction from sea water, biogeochemical cycles, gasses in sea v/ater, and the presence of 
life (e.g., O2, CO2, N); use hydrogen and deuterium as energy resources; other require- 
ments for plant and animal life in the ocean. The Oceans as a Habif for Life: a 
review of the effects of physical and chemical conditions on lifeforms; laL ade and cona- 
tion: the effects of light, temperature and depth on the presence and adaptation of lifeforms; 
primary production across zones; the occurrence of animal phyla in oceans; social behav- 
ior among ocean lifeforms; ocean food chains, webs and energy flow; causes and effects 
of human harvesting of ocean species; disruption of food chains and reproductive patterns; 
protecrion of species through international treaties and national policies. Oceap Pollu- 
tion: causes, types and effects of physical and chemical pollution (e.g., oil, solid waste. 
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toxics, nuclear waste, medical waste); identifying and evaluating alternative or proposed 
solutions to issues. 



Environmental Education Goals to be Facilitated : Upon completion of 
the teacher education programme, the teacher is expected to be able to ... 

2. ... apply knowledge of ecological concepts to the analysis of environmental problems 
and issues, and be able to identify imponant ecological principles involved. 

3. ... apply a knowledge of ecological concepts in predicting the probable ecological con- 
sequences of alternative solutions to environmental problems. 

4. ... understand principles of ecology in order to identify, select and utilize appropriate 
sources of information in a continuing effon to investigate, evaluate and develop solutions 
for environmental problems. 

5. ... understand and communicate how human cultural activities (e.g., religious, eco- 
nomic, political, social, and others) influence the environment from an ecological 
perspective. 

6. ... understand and communicate how people's behaviors, individually and collectively, 
impact upon the environment from an ecological perspective. 

7. ... identify a wide variety of local, regional, national, international, and global environ- 
mental issues, as well as the ecological and cultural implications of these issues. 

8. ... identify and communicate the viable alternative solutions available for remediating 
crucial environmental issues, as well as the ecological and cultural implications of these 
various solutions. 

9. ... understand and communicate the need for enviro .mental issues investigation and 
evaluation as prerequisites for sound decision making. 

10.... understand the roles played by differing human beliefs and values in environmental 
issues, as well as the need for personal " ilues clarification as an important pan of environ- 
mental decision making. 

11.... understand and communicate the need for responsible citizenship action in the solu- 
tion of environmental issues. 



Samnle T .earner Objectives : Subsequent to the completion of this eanh sci- 
ence course, the prcscrvice teacher should be able to ... 

1. ... identify two (2) examples where humans have placed pressures upon ocean species 
through overfishing, and describe the potential (or apparent) ecological consequence- for 
doing so in each case. 

2. ... describe the potential effects of dumping solid waste into offshore waters on local 
marine ecosystems and fisheries. 

?. ... identify a regional environmental issue which reflects human modifications to or 
impacts upon the hydrologic cycle. On the basis of a librar)- search, select and provide cita- 
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tions for four (4) print sources they would use if they were to investigate the ecological 
dimeRsion(s) of alternative solutions to that issue. 

4. describe the apparent short and long-term environmental effects associated with the 
increasing uses of fossil fuels for home, transponation, agricultural and industrial 
purposes. 

5. ... identify several significant, global environmental issues associated with human 
impacts on the atmosphere and/or the ocean. 

6. ... communicate the need for an investigation of possible contributing causes, potential 
solutions, and projected consequences of global warming as a prerequisite for making 
informed decisions about this issue. 

7. ... identify four (4) groups which take differing positions on the issue of off-shore 
drilling for oil, and analyze both the stated positions and the apparent rationales associated 
with each position. Fun'her, subsequent to such an analysis, s/hc will identify and explain 
the positions they take on this issue. 

8. ... communicate primary reasons for reducing emissions which contribute to air pollu- 
tion (e.g., particulates, ozone, sulfur oxides or SOX, and nitrous oxides or NOX), from 
political (e.g., U.S. and Canadian relations), human health, and ecological perspectives. 

9. ... communicate the need for citizens, corporate interests, and governmental of- 
fices/agencies to take action in reducing chlorofluorocarbons (CFCs) and other compounds 
which contribute to the destruction of the ozone layer. 

Science Processes for Teachers (3 Hrs.) 



With a growing awareness of the need for, and with a growing emphasis upon sci- 
ence processes and upon issue investigation skills in middle level programmes, the authors 
see this as a crucial course in the training of middle level teachers. This course attempts to 
do several things: (1) it introduces the student to the science-technology-society (STS) 
relationships; (2) it provides indepth training in both the basic and integrated science pro- 
cess skills; (3) it provides training in issue investigation skills; and (4) it demands the 
application of both sets of skills by the preservice teacher. 



Recommended Cnnrsp Content : The Nature of Science: emphasis upon 
the relationship between scientific inquiry (process) and knowledge (product). The 
Philosophical Basis of Empiricism. Rationales for and Purposes of 
Instruction in Science Processes. Modern Instructional Goals for Science: 
an overview of Project Synthesis; goal clusters for science instruction including: meeting 
personal needs, coping with science -related societal issues, academic preparation, and 
awareness of careers in science. Science Process Skill Instruction: the basic sci- 
ence process skills defmed. modelled, and applied (i.e., observing, comparing, inferring, 
classifying, measuring, and predicting); the integrated science process skills defined, 
modelled, and applied (i.e., operationally defming variables, hypothesizing, designing 
experiments, conducting experiments and controlling variables, recording and interpreting 
data). Issue Investigation Skill Instruction: the nature of science-related issues: 
issues associated with problems and with solutions: the skills needed for effective issue 
analysis and investigation defined, modelled, and applied (i.e.. identifying issues; analyz- 
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ing issues to identify the panics at issue, positions they take, and beliefs and values they 
espouse; writing research questions; using skills associated with data collection via sec- 
ondary sources; using skills associated with data collection via surveys, questionnaires, 
and opinionnalres; recording data, interpreting data, and drawing conclusions). Investi* 
gating Issues: the autonomous investigation of a science -related societal issue (e.g., an 
environmental issue), reporting of an issue investigation to peers. 



Environmental Friiication Goals to be Facilitated ! Upon completion of 
the teacher education programme, ^he teacher is expected to be able to ... 

4. ... understand principles of ecology in order to identify, select and utilize appropriate 
sources of information in a continuing effon to investigate, evaluate and develop solutions 
for environmental problems. 

9. ... understand and communicate the need for environmental issues investigation and 
evaluation as prerequisites for sound decision making. 

10.... understand the roles played by differing human beliefs and values in environmental 
issues;, as well as the need for personal values clarification as an important pan of environ- 
menial decision making. 

1 1.... understand and communicate tiie need for responsible citizenship action in the solu- 
tion of environmental issues. 

12.... apply the knowledge and skills needed to identify and investigate environmental 
issues (using both primary and secondary soui'ces of information), and to synthesize the 
data gathered. 

13.... demonsDiite the ability to analyze environmental issues, and the associated value 
perspectives foi their ecological and cultural implications. 

14.... de'^onstr-te the ability to identify alternative solutions for important environmental 
issues, and the aiue perspectives associated with those issues. 

15.... demonstrate the ability to evaluate alternative solutions and associated value perspec- 
tives for their ecological and cultural implications. 

19.... demonstrate the ability to evaluate specific (selected) action strategies in light of their 
ecological and cultural implications. 



Sample L earner Ohiectives : Subsequent to the completion of this science 
process course, the preservice teacher should be able to ... 

1. ... demonstrate the ability to selectively identify and utihze print information (secondan.') 
sources while engaged in the investigation of an ecologically-relateu environmental issue. 

1 ... deinonstraie the ability to thoroughly analyze an er'Hronmental issue, and identify 
and communicate: (a) the issue under scrutiny, (b) the " , .avers", (C) the players' stated 
position(s), (d) the players' espoused beliefs or rationales 'for taking that position, and (e) 
the players' values. 



3. ... demonstrate the ability to autonomously investigate a science-related societal issue, 
and expertly communicate the complexities of that issue to others. 

4. ... communicate the alternative solutions available for resolving an environmental issue 
as well as the value perspectives associated with those solutions. 

5. ... communicate the ecological and cultural implications of the alteniative solutions pro- 
posed for science-related societal issues. [While students will certainly be able to do so for 
the issue they investigate, they should also be able to do so for other issues investigated 
and reponed'cn by class members.] 

6. ... demonstrate the ability to design and administer a valid questionnaire or opinionnaii« 
to appropriate sample populations. 

Middle Level Science Methods (3 Hrs.) { 

Prior to this course, the preservice teacher should have completed the ecology, 
geology and ocean/atmospheric science courses, the science process course, and the envi- 
ronmental education foundations and methods courses. In this methods course, students 
will be utilize foundational knowledge in these areas of science and environmental educa- 
tion in developing their skills to plan, implement and evaluate science activities for the mid- 
dle level classroom. 

This course provides a general introduction to resources and materials, teaching 
strategies, and options available to teachers of science at the middle level. The theme which 
pervades this course is "educanon for scientific literacy" as operationalized by current goals 
for science education. A ponion of tiiis course is lab-oriented, with preservice teachers 
experiencing science activities which can be used with adolescents. In addition, preservice 
teachers should be exposed to local community and field resources for science education. 
Further, they should be exposed to various types of activity-oriented print materials, and 
alternatives for adapting those materials to differing pro^amme and course conditions 
(e.g., traditional science courses, infusion courses, and interdisciplinary/team taught 
courses). They will be trained to critically analyze and supplement textbooks and other 
curricular materials with respect to their usefulness in developing scientific literacy and 
environmental literac>'. 

One of ihe most imponant course feamres is that students will be provided with 
opportunities to observe and deliver science instruction in middle level settings. This por- 
tion of the course will usually necessitate the following: (a) the identification of skilled sci- 
ence teachers whose practice generally reflects the scientific literacy Uirust of this course; 
(b) the establishment of a professional working relationship with the School, administra- 
tor(s), and cooperating teachers; and (c) the development of clear expectations for the pre- 
service teacher, and for the supervision of the preservice teacher. Since school placements 
are such an imponant pan of this course, the instructorvs) should work carefully toward 
establishing these conditions. Although the establishment of good school placements may 
require ex'tensive t-me and effon, the payoffs for preservice teachers should be 
immeasurable. 



Recommended Course Content : The Nature of Science: a review of ihe 
nature of empiricism; the relationships between inquir-- (process) and knowledge (product) 
in science: scientific attitudes as.^ociated with empincism, inquirs- and scientific knowl- 
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edge;^ relationships and differences between science and technology. Aims and Goals 
of Science Education: science education with a general education perspective; the 
definition and components of scientific literacy; goals for scientific bteracy: Project Syn- 
thesis; the relationship between literacy variables and the Project Synthesis goal clusters; 
analysis of national, state, and/or school goals for attention to scientific literacy variables 
and goals; relationship of goals to smdent self-esteem, social interactions, and self-directed 
learning. An Overview of Planning for Science Instruction: a review of the 
General Teaching Model; an analysis of the various programme, course and teaching 
arrangements for middle level science, including traditional, infusion, and interdisciplinary/ 
teaming course strategies; a review of alternative unit and lesson plan designs; drafting 
performance objectives. Teaching for Scientific Knowledge: types of scientific 
knowledge; inductive and deductive approaches for teaching and learning science concepts; 
concept models and strategies including those drawn from the work of Bruner, Karplus, 
Piaget, Novak and Ausubel; teaching facts, laws and theories from a conceptual perspec- 
tive; the observation and analysis of content-oriented science instruction; designing con- 
cept learning activities, evaluations, and lesson plans. Teaching for Scientiflc In- 
quiry: a review of basic process skills (i.e., observing, comparing, inferring, classify- 
ing, measuring, and predicting); class, lab and field methods for teaching basic process 
skills; a review of integrated science process skills (i.e., operationally defining variables, 
hypothesizing, designing experiments, conducting experiments and controlling variables, 
recording and interpreting data); laboratory methods for teaching integrated process skills; 
the relationship between a skills development approach and an inquiry approach (see 
Schulman & Tamir, 1973); the observation and analysis of process-oriented science 
instruction; designing process/inquiry activities, evaluations, and 1' ,^.-on plans. Teaching 
Science-Related Societal Issues: an overview of the Science- xVchnology-Society 
(STS) thrust; a review of issue identification, analysis, investigation and evaluation skills; 
class, lab and field methods for teaching issue-related skills; the observation and analysis 
of STS instruction; designing STS activities, evaluations and lesson plans. Implement- 
ing and Evaluating Science Instruction: the observation of micro- teaching; 
implementing science content, process and STS lessons in middle level classrooms; evalu- 
ating instruction and smdent learning outcomes; modifying science instruction on the basic 
of data, feedback, and reflection. Science Resources and Curricular Materials: 
introduction to local community and field resources for science education (i.e., for teachers 
and for students); inventorying and using resources in middle level instruction; availability 
and educational quality of audio-visual materials including filmsnrips, videos, and computer 
software; a review of common and available curricular materials; analyzing textbooks and 
other curricular materials; adapting and supplementing existing materials to accomphsh the 
goals of scientific literacy. Environmental Education: a brief review of environmental 
literacy variables, EE goals, teaching strategies, and available resources and curricular 
materials; identifying opportunities and strategies for infusing EE into middle level sci- 
ence/STS education pro^ammes; strategies for teacher and student teaming in issue analy- 
sis, investigation, and evaluation. 



Environmental Education Goals to he Facilitatpd ! T^pon completion of 
the teacher education programme, the teacher is expected to be able to ... 

21.... demonstrate the ability to both select and develop cumcular/ instructional materials 
which address each of the four EE goal levels, and which are appropriate for use in middle 
school settings. 

22.... demonstrate the ability to organize and implement instruction at each of the four EE 
goal levels using those teaching strategies which have proven effective, and which are 
appropriate for use in middle school senings. 
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23.... demonstrate the ability to design and carry out appropriate assessments of student 
learning at each of the four EE goal levels in middle school senings. 

24.... demonstrate the ability and a willingness to modify one's selection of instructional 
materials and/or strategies based upon the results of classroom evaluations and assess- 
ments. 

NOTE: Any goal associated with the first four EE goal levels which is 
deemed to be compatible with tne goals of Science (and STS) education also 
may be addressed in this course (e.g., through activities associated with the 
planning, implementation and evaluation of science instruction). While 
attention to each of the four EE goal levels should be apparent in ci^urse 
activities, attention to any particular goal(s) will be circumstantial. For this 
reason, these goals have not been included here. Nonetheless, readers are 
encouraged to select particular EE goals and objectives for inclusion in this 
course as it is modified and tailored to fit their particular TEP/SEE condi- 
tions (see Hungerford, Volk, Dixon, et al., 1988, pp. 54-56). 

Samnle Learner Ob|egtives : Sub.sequent to the completion of the science 
methods course, the preservice teacher should be able to ... 

1. ... identify and describe apparent relationships and commonalities amongst Project 
Synthesis goals, goals for STS education, and EE goals. Funher, evaluate curricular 
materials for their anention to identified areas of commonality. 

2. ... identify opportunities for infusing EE into selected science courses using content 
infusion and skill infusion strategies. 

3. ... identify concept teaching models or strategies which could be applied in the design of 
lesson plans for leaching ecology and environmental science concepts. 

4. ... identify science-related societal issue (or STS) teaching methods or strategies which 
could applied in the design of lesson plans for teaching skills used in investigating and 
evaluating environmental issues. 

5. ... implement inquiry-oriented instructional lessons in a middle level setting which 
reflect selected objectives in science education, and which clearly reflect selected objectives 
in ££. 

6. ... demonstrate a willingness to modify the design of a middle level science course such 
^at it will accommodate infusion and/or interdisciplinary ssategies for teaching EE. 

7. ... demonstrate a willingness to modify the design and/or delivery of lesson plans they 
have prepared based upon data, feedback, and reflection. 

Studies in Geography (3 Hrs.) | 

The geography course is designed to help preservice teachers analyze and under- 
stand the various kinds of interactions between people and their environments, whether 
natural, modified, or created. Consequentiy, emphasis will be placed upon human inter- 
actions with the environment from cultural, political, economic perspectives. The course 
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stands squarely in the tradition of the using the integrative character of geography to orga- 
nize coursework in conservation and environmental topic areas (see Funderburk, 1948). 

As a survey of the geography of human activity, emphasis can and will be placed 
upon current environmentally-related problems related to resources, population, regional 
development, urbanization, wealth, and power. Students will explore local, regional, and 
global environmental issues from a geographic perspective, and will suggest ways for 
resolving these issues. This course, therefore serves as a natural link between the study of 
enviromriental problems and responsible citizen action. 



. Recommended Tonrse Cnntenf! Geography as a Field of Study. 
Traditions within Geography: studies in physical, cultural, economic and political 
geography; integrative studies of human-environment interactions over time and space; 
chaning and mapping geographic phenomena; an overview of research methods in 
geography; current themes and trends. Population: general growth and distribution 
patterns; geographic analyses of: historical trends in population growth and density, 
global and national population trends, relationships between population density and popu- 
lation policies (i.e., both cultural and political policies), and the uses of various population 
control measures; implications of these trends and panems for "spaceship earth." Mobil- 
ity and Migration: the structure and process of human population movements; impetus 
for emipation and immigration, including drought/famine, human and animal food sup- 
plies, health and disease, pollution, war, and political/religious repression and tolerance; 
changes in human mobility; environmental implications of increasing mobility. Lan- 
guage and Religion: geographic patters in the historical development, use, transmis- 
sion, and adoption/adaptation of languages; relationships among geography, mobility and 
multi-lingual ability; geographic patterns in the historical development, transmission and 
adoption/adaptation of religious beliefs and practices. Culture and Landscape: pat- 
terns in the development of culture and cultural geography; race and culture; cultural 
adaptations to and expressions in regional landscapes; historical culmral patterns associated 
with landscape modification and destruction (e.g., Marsh, 1864). Health and Nutri- 
tion: geographic analyses of: regional health crises; populations, landscapes, and the 
occurrence of natural hazards/disasters; the occurrence and transmission of disease (i.e., 
ecologically and among humans); the occurrence of malnutrition; and the distribution of 
health care delivery systems. Economic Geography: geographic occurrence of, rights 
to, and distribution of land, natural resources, and raw materials; the geographic impacts 
of the industrial revolution and industrial intensification; geographic patterns in agricul- 
ture, mining, textile, manufacturing, and other resource-related industries; the economic 
impact of resource geography and industrial development on population, culture and envi- 
ronment. Settlement Geography and the Growth of Urbanization: overview of 
human settlement patterns; rural panems; urbanization, urban sites, and urban conditions; 
centrality and central place theory; geographic analyses of political, economic and social 
variables affecting urban populations; urban and regional planning. Political Geogra- 
phy: spatial distributions of races and cultures; geographic and historical analyses of the 
establishment of regional an national political boundaries; spatial manifestations of political 
behavior within and between nations. Global Problems and Geographic Perspec- 
tives: human and cultural ecology; planning and evaluating strategies for landscape, 
natural resource, and environmental management; worid political and economic stability. 
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Rnvirnnmpntai EduraHnw noak tn he FagilitaK^d ! Upon completion of 
the teacher education programme, the teacher is expected to be able to ... 

5. ... understand and communicate how human cultural activities (e.g., religious, eco- 
nomic, political, social, and others) influence the environment from an ecological 
perspective. 

6. ... understand and communicate how people's behaviors, individually and collectively, 
impact upon the environment from an ecological perspective. 

7. ... identify a wide variety of local, regional, national, international, and global environ- 
mental issues, as well as the ecological and cultural implications of these issues. 

10.... understand the roles played by differing human beliefs and values in environmental 
issues, as well as the need for personal values clarificadon as an important pan of environ- 
mental decision making. 

13.... demonstrate the abihty to analyze environmental issues, and the associated value 
perspectives for their ecological and cultural implications. 

14.... demonstrate the ability to identify alternative solutions for important environmental 
issues, and the value perspectives associated with those issues. 

15.... demonstrate the ability to evaluate alternative solutions and associated value perspec- 
Qves for their ecological and cultural implications. 

16.. . demonstrate the ability to identify and clarify personal value positions related to im- 
portant environmental issues and to their associated solutions. 

18.... demonstrate the ability to design action plans using citizenship action strategies 
associated with each of the following categories of strategies: consumer action, physical 
action (eco-manayementl persuasion, political a ction, and lepal action. 

19.... demonstrate the ability to evaluate specific (selected) action strategies in light of their 
ecological and cultural implications. 

Sample Learner Objectives : Subsequent to the completion of this geography 
coune, the preservice teacher should be able to ... 

1. ... analyze four (4) common cultural practices associated with land/namral resource 
management (e.g., agricultural, forestry, fisheries, or mining practices) with respe.;,! to 
their geographic scope, economic consequences, and environmental implicadons. 

2. ... describe the long-term effects of household and regional agricultural practices on 
current day landscapes and on future land uses. 

3. ... describe the relationship(s) that exist between those aspects of a people'^ language 
and culnire associated with landscapes (e.g., terms for and practices regarding wilderness 
or jungle), and an their beliefs, atnuides and/or values regarding the environment. 

4. ... describe the relationship between industrialization (including economic development 
and resource utilization), and the rise of specific environmental and/or human health issues 
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(e.g., resource management problems, effects of air and water pollution, nuclear waste 
disposal). 

5. ... compare the growth of urban development witli the rise of discrete environmental 
issues (e.g., loss of agricultural land, destruction of natural habitats and eco.;ystems, loss 
of natural resources used recreationally). 

6. ... identify proposed solutions for five (5) discrete global environmental issues. Further, 
evaluate those proposed solutions with respect to their impacts upon cultural institutions 
and regional ecosystems. 

7. ... identify a particular local land use issue based on an analysis of local land use pat- 
terns and of their effects upon the natural environment. Subsequently, work with other 
students to design a plan of action which could be used for remediating that issue. [This 
plan should feature use of one or more eco-management, persuasion, political, and/or legal 
action strategies.] 

8. ... evaluate the various strategies which have been used or which have proposed for 
reducing population growth in their nation from both cultural and ecological perspectives. 



Principles of Economics (3 Hrs.) 

A basic understanding of the nature of economics and economic activity is essential 
to the general education of pre-service middle level teachere. These teachers should be able 
to relate the principles of economics to the workings and management of their country's 
economy. Similarly, they should be able to recognize the major influences of economic 
thought and activity upon environmental issues. Both macro-economic and micro-economic 
principles are discussed in relation to die functioning of major economic institutions and 
sectors of the economy. Where feasible, attempts have been made to highlight relationships 
between basic economic concepts and environmental quality. The macro-economic issue of 
economic development is treated in light of domestic and international aid, trade, and debt, 
as well as in the context of local and global environments. 



Recommended Cou rse Content : Scarcity and the Economic System: 
definitions of economics, economic system, and scarcity; examining the economic way of 
thinking about peoples' behavior in an environment of scarce resources, with emphasis 
upon the relationship between theory and practical observation. Basic Micro-Economic 
Concepts: organization and ownership of production; the organization of labor, the 
distribution of income; the roles of land, labor and capital in the economy and the market- 
place; analysis of land and resource allocation, and of income distribution; economies of 
scale. Micro-Economics and Environmental Issues: economic quantification of 
qualitative ecological and environmental considerations; the definition of "land" from eco- 
nomic and ecological perspectives; differing views on land ownership and stewardship: 
control of scare resources; the impacts of supply and demand on dwindling or scare 
resources; scajciiy and resource substitutability; environmental implications of market- 
place determination of pricing, production, and marketing strategies; externalizing and 
internalizing the costs of pollution to society (e.g., health and environmental costs); grant- 
ing, buying, selling and trading of pollution rights; the use of economic incentives to 
reduce environmental impacts and to enhance conservation effons; environmentally-related 
consumer actions. Macro-Economic Concepts: the workings of the national econ- 
omy: national economic issues, including unemployment and inflation; the relationships of 
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the national economy to international and global economies; international economic con- 
cerns, including exchange rates, balance of payments, balance of trade and production for 
export, foreign aid and debt, and foreign invesm^ent; the longer term economic issue of 
economic development. Macro-Economics and Environmental Issues: shon and 
long-term views of quality of life and quality of '•nvironment trade-offs; environmental 
implications of pressures on nations to produce for expon and to impon banned com- 
pounds (e.g., pesticides); environmental implications of recouping costs for pollution 
control within the international marketplace; environmental implications of economic 
incentives to impon waste from industrialized nations (e.g., plastics, toxics); environmen- 
tal implications of foreign debt and foreign investment; inclusion of environmental criteria 
by foreign aid, investment, and development agencies (e.g., the World Bank); debt for 
conservation strategies (e.g., Madagascar); economic implications of conservation and 
preservation efforts; criteria and procedures for advancing sustainable development 
practices. 



Environmental Educatio n Goals to he FaH l itated: Upon completion of 
the teacher education programme, the teacher is expected to be able to ... 

5. ... understand and communicate how human cultural activities (e.g., religious, eco- 
nomic, political, social, and others) influence the environment from an ecological 
perspective. 

6. ... understand and communicate how people's behaviors, individually and collectively, 
impact upon the environment from an ecological perspective. 

7. ... identify a wide variety of local, regional, national, international, and global environ- 
mental issues, as well as the ecological and cultural implications of these issues. 

8. ... identify and communicate the viable alternative solutions available for remediating 
crucial environmental issues, as well as the ecological and cultural implications of these 
various solutions. 

9. ... understand and communicate the nee^i for environmental issues investigation and 
evaluation as prerequisites for sound decision making. 

10.... understand the roles played by differing human beliefs and values in environmental 
issues, as well as the need for personal values clarification as an important pan of environ- 
mental decision making. 

1 1.... understand and communicate the need for responsible citizenship action in the solu- 
tion of Environmental issues. 

13.... demonstrate the ability to nalyze environmental issues, and the associated value 
perspectives for their ecological and cultural implications. 

14.... demonstrate the ability to identify alternative solutions for imponant environmental 
issues, and the value perspectives associated with those issues. 

15.... demonstrate the ability to evaluate alternative solutions and associated value perspec- 
tives for their ecological and cultural implications. 

16.... demonstrate the abilir\' to identify and clarify personal value positions related to 
important environmental issues and to their associated solutions. 



17.... demonstrate the ability to evaluate, clarify, and modify personal value positions in 
light of new (additional) informadon. 

18.... demonstrate the ability to design action plans using citizenship action strategies 
associated with each of the following categories of strategies: consumer action, physical 
action feco-management\ persuasion, political action, and legal action . 

19.... demonstrate the ability to evaluate specific (selected) action sirateyes in light of their 
ecological and cultural implications. 



Sample L earner Ohiectives : Subsequent to the completion of this economics 
course, the preservice teacher should be able to ... 

1. ... describe the effects of economic incentives or pressures on four (4) discrete types of 
human behavior. Funher, describe how those behaviore, individually and collectively, can 
affect the environment. 

2. ... identify four (4) cases in which economic measures have been used to enhance con- 
servation/environmental quality; and four (4) cases in which economic measures have been 
used to erode conservation/environmental quality. Further, compare the rwo sets of cases 
from differing value perspectives. 

3. ... cite specific economic functions of government (e.g., taxation, price stabilization, 
maintenance of competition, redistribution of income, management of economically impor- 
tant and scarce resources), and relate these to specific environmental issues. Further, pro- 
vide examples of these issues, and provide governmental positions on them. 

4. ... apply principles of both rural and urban economics to an analysis of economic issues, 
utilizing at least some of the following practices in their analysis: zoning, agriculrural prac- 
tices, transportation, waste disposal, and energy use. 

5. ... describe why new economic ideas and practices, such as the buying, s-tUing and 
trading of pollution rights may require careful investigation and evaluation as a prerequisite 
to environmentally sound decision making. 

6. ... describe three (3) situations in which consumer actions (e.g., boycotts) can influence 
(or have influenced) the resolution of an environmental issue. 

7. ... analyze the political, cultural, economic and environmental implications associated 
with the expon of waste products for: (a) reprocessing, and (b) disposal (e.g.. burning, 
treatment, burial). 

8. ... identify and discuss alternative solutions to the negative effects of economic pres- 
sures associated with large foreign debts on conservation and environmental effons. 

9. ... evaluate several "debt-for-conservanon" strategies in terms of their political, cultural, 
economic, and environmental ramifications. 

10. .. identify personal behaviors which are influenced by economic forces (e.g., market- 
ing, convenience) which result in some tangible environmental impact, and discuss theu- 
personal views on engaging (or having engaged) in those behaviors. 
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11... evaluate proposed plans for introducing economic incentives to use residenticJ energy 
conserving practices and technologies from both cultur?' and ecological perspectives. 
[Such plans may arise from governmental agencies concerned with energy, from energy 
udliiies^, and/or from businesses interested in marketing their technologies.j 

12. .. identify a natural resource scarcity issue (current or near future) based on an analysis 
of national/regional resource use patterns and the projected availability of that resource. 
Working in pairs, develop an action plan which aims to reduce use and enhance conserva- 
tion of that resource in the region. [This plan should feamre the use of, but not be limited 
to consumer action and eco-maiiagement strategies.] 



Introduction to Sociology (3 Hrs.) 

As a survey course, sociology is designed to help the preservice teacher learn about 
individuals (including themselves) in a social context, as well as about social insdtunons, 
conditions and problems. This introductory course acquaints the student with basic theo- 
ries, major scholars, research methodologies, and the various branches and sub-fields of 
this discipline. 

Given that this course is within the TEP/SEE, special emphasis will be given to the 
sociology of science, and the sociology of popular movements. With respect to the fonner, 
emphasis will be placed on an exploration of the consequences of modem scientific and 
technological advances. Regarding the latter, particular emphasis will be placed upon the 
sociological analysis and dimensions of the environmental movement. In addition, discus- 
sion will focus upon public policy, politics, and the nation's socio-cultural and economic 
status in relation to science/technology and environmental initiatives. 



Recommendqd Course Content : Sociology as a Social Science. An 
Overview of Major Branches and Sub-Fields, Basic Ideas and Theories in 
Sociolo;^y. Research Methods in Sociology: principles of scientific analysis of 
sociolodcal pht'nomena, attention to contemporary problems in sociology. Basic Ideas 
and Concepts: social organization, culture and society, socialization, social groups, 
social SL-arification, social movements and collective behavior, social values and norms, 
social pathology. Sociology of Science: sociological dimensions of science-related 
topics including scientific inquiry and research; the acceptance of new ideas v/ithin the sci- 
entific community; accumulation and transmission of scienriic knowledge; applications of 
science to technological development; diffusion and adoption of new scientific/ techno- 
logical ideas, practices and products in society; modes of social and societal adaptation to 
such ideas, practices and products; rates of social/societal change vs. scientific/techno- 
logical change; science-related societal issues (e.g., genetic manipulation, sexually trans- 
mitted diseases, to^ic waste disposal, fetal research, and so on); the relationship of sci- 
ence/technology to ed jcation, religion, corporate enterprise and nation*'! security. Social 
Change and the Sociology of Popular Movements: modes of social change; 
mass movements, public opinion, and the media; fomis and uses of persuasion; change 
agents, opinion leaders, and communication brokers; attentive publics, the silent majority, 
and vocal opposition; sociology of organizations, coalitions, and networks (e.g, commu- 
nication networks); causes, movements, and institutions; analysis of initiatives and their 
consequences. Sociology of the Environmental Movement: social identification 
of/with environmental causes; relationship between definitions of issues and levels of 
public suppon; fluctuations in public opinion and media coverage of environmental affairs, 
1970- 19^; in/aneniive and in/active publics; events precipitating the development of con- 
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mtionalization of the movement; initiating and sustaining environmental issue remediation: 
the relationship of the environmental movement to education, religion, corporate enterprise, 
pohtical panies, and government offices. Social Pathology: social pathology defmed; 
manifestations of social pathology, including crime, poverty, drug an-' alcohol use, and 
gender/sexual exploitation; the impacts of increased population densities on pathologies; 
changing societal views on pathologies. Readings: consider works by Roben Menon, 
Alfred North Whitehead, John Dewey, Thomas Kuhn, Albert Einstein, C. P. Snow, 
Gerald Holton, Everen Rogers, Riley Dunlap, and others. 



Environmental FHnratinn Onals to he Facilita^gri ! Upon completion of 
the teacher education programme, the teacher is expected to be able to ... 

5. ... understand and communicate how human cultural activincs (e.g., religious, eco- 
nomic, political, social, and others) influence the environment from an ecological 
perspective. 

6. ... understand and communicate how people's behaviors, inrlividually and colbctivcly, 
impact upon the environment from an ecological perspective. 

7. ... identify a wide variety of local, regional, national, international, and global environ- 
mental issues, as well as the ecological and cultural implications of these issues. 

8. ... identify and communicate the viable aitemarive solutions available for remediating 
aucial environmental issues, as well as Uie ecological and cultural implications of iliese 
various solutions. 

10.... understand the roles played by differing human beliefs and values hi environmental 
issues, as well as the need for personal values clarification as an imponiini pan of envjjun- 
mental decision making. 

1 1.... understand and communicate the need for responsible citizenship action in the solu- 
tion of environmental issues. 

13.... demonstrate the ability to analyze environmental issues, and the associated value 
perspectives for tiieir ecological and culniral impUcanons. 

14.... demonstrate the ability to identify alternative solutions for important environmental 
issues, and tiie value perspectives associated with those issues. 

15.... deimonstrate the ability to evaluate alternative solutions and associated value perspec- 
tives for their ecological and cultural implications. 

16.... demonstrate the ability to identify and clarify personal value positions related to im- 
portant environmental issues and to their associated solutions. 

17. .. demonstrate the ability to evaluate, clarify, ajid modify personal value positions in 
light of new (additional) information. 

18.... demonstrate the ability to design action plans using citizenship action strategies 
associated with each of the following categories of strategies: consumer action, physical 
acDon (eco-t-nanageme nt). persuasion, political action, .-^nti legal action . 
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19.... demonstrate the ability to evaluate specific (selected) action strategies in light of their 
ecological and cultural implications. 

20.... demonstrate the ability to implement action plans and ipply action skills for the pur- 
pose of resolving or helping to resolve one or more environmental issues. 

Samnlfi Lpnrnpr Ohiectives : Subsequent to the completion of this sociology 
course, the preservice teacher should be able to... 

1. ... describe the social forces (e.g., religious, economic, political) which may influence 
population growth or stability in the student's nation. 

2. ... describe the manner in which individuals functioning as change agents, opinion lead- 
ers, or communication brokers can use persuasion lo positively influence otliers' behavior 
toward the environment. 

3. ... describe several soci-*! and political strategies which can be used by groups to posi- 
tively influence the incidence "if responsible environmental behavior. Further, describe the 
socio-culmral and ecological implications of those strategies. 

4. ... describe how ihe salient beliefs and values of individuals/groups may lead them rec- 
ognize and/or define environmental issues in differing ways. 

5. ... select an environmental issue of personal concern, and prepare a written repon which 
communicates the prominent human social activities which influence the issue, describe a 
possible solution to the issue, and explain how that solution is intended to impact human 
social institutions and/or behavior. 

6. ... identify alternative strategies for communicating/diffusing practices aimed at en- 
hancing environmental quality to various publics, and evaluate those strategies in terms of 
their probable socio-cultural and ecological effects. 

7. ... participate in a simulation which thoroughly explores an environmental issiie (e.g., 
human population growth, tropical rain forest destruction, international whaling quni^L 
Canadian • U.S. initiatives on acid rain). Prior to the simulation, the studeri will generate n 
written statement which explains her/his stand on the issue. After selecting (or being as- 
signed) a role, the student will conduct an investigation of tiiat issue, and assume iliat rule 
during the simulation. Subsequent to the simulation and related class discussion, the stu- 
dent will provide a written synthesis of the alternative petitions which impinge on that 
issue. [Note: The authors recognize that this is an activity outiine which highlights several 
objectives, or intended learning outcomes. In some cases, it will be more appropriate to 
address goals and objectives from this broader perspective.] 

8. ... design a plan of action for effecting desired cognitive, affective and/or behavioral 
change in select target groups on a particular local environmental issue using persuasion 
strategies. 

9. ... evaluate the proposed persuasion action plan using action analysis criteria, and mod- 
ify the plan on the basis of that evaluation. [These criteria should address the need for 
action, the potential effectiveness of the plan, conditions needed to carry out the plan, and 
the potential consequences for doing sol. 
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10. .. carry out a plan of action of their own design which is intended to effect some desir- 
able change(s) with respect to a selected environmental issue of their choosing. 



Middle Level Social Studies Methods (3 Hrs.) | 

Prior to this course, the preservice teacher should have completed most, if not all of 
the TEP/SEE sociui studies, science and environmental content coursework. And, while 
the environmental education methods course also should be completed prior to this course, 
it may be advantageous to enroll in the science and social studies methods courses concur- 
rently. 

As should be apparent from the social suidies content courses, the social studies is a 
broad and diverse area. Thus, students should be introduced to the variety of distinct edu- 
cational purposes, traditions and approaches apparent in the social studies. In addition, 
:rudents will be required to engage in many of the same kinds of activities in which they 
engaged in the environmental education and tlie science education methods courses. These 
include a review of tiie nature of tiie area, aims and goals, educational methods associated 
with several selected purposes/traditions, and activities intended to help them further 
develop tiieir skills in planning, implementing, and evaluating social studies activities in 
middle level classrooms. As in the science methods course, the latter components may 
require extensive institutional and instructional planning. 

Funher, students should be exposed to various types of activity-oriented print 
materials, and alternatives for adapting those materials to differing programme and course 
conditions (e.g., traditional social studies courses, infusion courses, and interdisciplinary/ 
team taught courses). They will be trained to critically analyze and supplement textbooks 
and curricular materials witii respect to their usefulness in meeting social studies purposes 
and in developing environmental literacy. Finally, this course should help students develop 
a grasp of the concerns facing middle level social snidies teachers today, particularly as 
these relate to matters associated with their teaching practice. 

The authors have chosen :o include some citations for relevant literature to exem- 
plify their ideas. On the one hand, it would appear that the ideas presented in many 
(though not all) of these references would be generalizable beyond the U.S. On the other 
hand, readers are encouraged to adapt the emphasis and topics covered in each section to 
tiie record of and experiences in the social studies within their nation. 



Recommended Co urse Content : An Introduction to the Social 
Studies^. The Status of the Social Studies: status reports, including impressions 
from national studies (e.g.. Shaver & Larkin, 1973; Shaver, Davis, & Helbum, 1979; 
Superka, Hawke, & Morrissett, 1980). An Overview of Traditions in ihe Social 
Studies: social studies as: social science, as citizenship education, as reflective inquiry, 
and as personal development (e.g., Banh & Shermis, 1970; Brubaker, Simon & 
Williams. 1977; Alien & McEwin. 1983). Purposes, Aims, and Goals in the 
Social Studies: an overview of guidelines and essentials in the social studies; skills 
emphasized in the social studies (e.g., NCSS, 1979, 1981, 1984); analysis of national, 
state, and/or school goals for anena n to guidelines and essentials; relationship of goals to 
student self-esteem, social interac t ons and experience, and self-directed learning. An 
Overview of Planning for Social Studies Instruction: a review of the General 
Teaching Model; an analysis of the various programme, course and teaching arrangements 
for middle level social studies, including traditional, infusion, and interdisciplinarj'/teaming 
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course strategies; a review of alternative unit and lesson plan designs; drafting perfor- 
mance objectives. Teaching for the Acquisition, Organization and Use of 
Information: types of skills; purpose for teaching these skills; potential uses of these 
skills; methods and strategies for teaching these skills; the observation and analysis of 
skill-based instruction; designing skill development activities, evaluations and lesson 
plans. Teaching Values and Issues in the Social Studies: an overview of values 
and issues educiiiicn; types of values and social/ societal issues; the contributions of 
reflective inquiry; equitable attention to divergent positions and views; development of 
decision-making abilities; methods and strategies used in teaching for values and issue- 
related competences; the observation and analysis of values and/or issue instruction; 
designing value and issue-oriented activities, evaluations and lesson plans. Teaching for 
Citizenship: the nature of responsible citizenship; global citizenship; conipetences 
involved in citizenship education, including those associated with values, strategies, skills, 
and modes of citizen participation/action; metiiods and strategies used w teaching for these 
citizenship competences; the observation and analysis of citizenship-oriented instruction; 
designing citizenship activities, evaluations and lesson plans. Implementing and Eval- 
uating Social Studies Instruction: the observation of micro-teaching; implementing 
information, social issue, and citizenship-related lessons in middle level classrooms; eval- 
uating instruction and student learning outcomes; modifying social studies instruction on 
the basic of data, feedback, and reflection. Social Studies Resources and Curricu- 
lar Materials: introduction to local community resources for social studies education 
(i.e., for teachers and for students); inventorying and using resources in middle level 
instruction; availability and educational quality of audio-visual materials; a review of 
common and available cuiricular materials; analyzing textbooks and other curricular mate- 
rials; adapting and supplementing existing materials to accomplish the purposes of soci.!* 
studies education. Environmental Education: a brief review of environmental literacy 
variables, EE goals, teaching strategies, and available resources and curricular materials; 
identifying opportunities and strategies for infusing EE into middle level social studies 
education programmes; strategies for teacher and student teaming in social studies and 
environmental education. 

NOTE: For the purpose of economy, an instructional cycle on teaching and 
learning concepts in the social studies has not been included here. Many of 
the ideas presented in the concept learning/teaching cycle in the science 
metiiods coune would apply here equally well. 

Environmental Fdumtinn Hnals to he Facilitated ; Upon completion of 
the teacher education programme, the teacher is expected to be able to ... 

21.... demonstrate die ability to both select and develop curricular/ instructional materials 
which address each of the four EE goal levels, and which are appropriate for use in middle 
school settings. 

22.... demonstrate tht ability to organize and implement instruction at each of the fou. EE 
goal levels usin^ those teaching strategies which have proven effective, and which are 
appropriate for use in middle school settings. 

23.... demonstrate the ability to design and cany omx appropriate assessments of student 
leanung at each of die four EE goal levels in middle s^^ooi settings. 

24.... demonstrate the ability and a willingness to modify one's selection of instructional 
materials and/or sirateg'>'<: based upon the results of classroom evaluations and 
assessments. 
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NOTE: Any goal associated with the first four EE goal levels which is 
deemed to be compatible with the goals of Social Studies Education also 
may be addressed in this course (e.g., through activities associated with the 
planning, implementation and evaluation of social studies instruction). 
While attention to each of the four EE goal levels should be apparent in 
course activities, anemion to any particular goal(s) will be circumstantial. 
For this reason, these goals have not been included here. Nonetheless, 
readers are encouraged to select particular EE goals for inclusion in the 
course as it is modified and tailored to fit their particul/ir TEP/SEE condi- 
tions (see Hungerford, Volk, Dixon, et al., 1988, pp. 52-54). 



Sample Learner O hiectives ! Subsequent to the completion of tiie sc ?ial stud- 
ies methods course, the preservice teacher should be able to ... 

1. ... identify and describe apparent relationships and commonalities amongst social studies 
goals/guidelines and EE goals. Further, identify those sets of goal-related skills which the 
two have in common. 

2. ... identify a textbook for use in a social studies classroom, and analyze the textbook for 
its attention to and coverage of goals in environmental education. 

3. ... identify opponunities for infusing EE into selected social studies courses using con- 
tent infusion and skill infusion strategies. 

4. ... demonstrate a willingness to modify the design of a middle level social studies course 
sucn thai it will acconir.iocitf infusion and/or interdisciplinary strategies for teaching EE. 

5. ... design a case study instnictional unit to illusn^te how a course and/or textbook pro- 
grarnme might be supplemented io accomplish goals and objectives common to the sociil 
studies and EE. 



6. .. identify skill development teaching models or strategies which could be applied in the 
design of lesson plans for helping students develop information-related skills commonly 
emphasized in the social studies and EE. [This objective would work equally well for 
issue-related skills.] 

7. ... identify teaching methods or strategies which could applied in the design of lesson 
plans for teaching for r'jsponsible citizenship participation in social and environmental 

issue remfu:;.':;>tion. 

8. ... implement citizenship instructional lessor.:, in a middle level setting which reflect 
selected objectives in social studies education, and which clearly reflect selected objectives 
in EE. 



9. ... demonstrate a willingness to modify the ocsign and/or delivery of lesson plans thev 
have prepared based upon data, feedback,' and reflection. 



Supporting and Extending Recommended Coursework 

in the Specialization 

Throughout the preceding description of the TEP/SEE, the authors have noted that 
it will be necessary to adapt the TEP/SEE, course offerings, and course content to tit the 
various conditions which may impinge upon the creation and structure of such a Special- 
ization. One the one hand, the TEP/SEE has been carefully designed, and so, readers are 
encouraged to -jarefully review it in order to fully recognize its intentions. On the other, the 
authors clearly recognize that this TEP/SEE is but a part of a larger TEP. From this 
perspective, any number of othur courses within the TEP could potentially be used to sup- 
plement and/or extend the prop'-.sed TEP/SEE coursework. 

In laying out the TEP/SEE, the authors have identified three additional courses 
which could be used to supplement and extend required coursework. Those courses 
included one core content course (i.e., Env^"onmental Studies), and two infusion content 
courses (i.e., science: Biological Science; social studies/science: National Government). 
Cenainly thebc are not the only courses which might be used in this way. However, each 
of these courses was selected with particular TEP/SEE purposes in mind. A brief descrip- 
tion of each course should help illustrate several features of these courses, and thereby 
illustrate their potential in supplementing and/or extending TEP/SEE coursework. 



Fnvirnnmentfll Studies 

Since ecology, environmental science, and to a lesser degree, environmental healtli 
tend to be science oriented, this course should clearly emphasize an interdisciplinary social 
studies treatment of select environmental topics. The social studies disciplines featured in 
thi. course should primarily be those not feanired in other TEP/SEE social smdies courses. 
Similarly, <;ffon should be made to include environmental topics not addressed in other 
courses. Having said what the course should not be, it seems appropriate to offer some 
suggestions as to what it could be (i.e., tiie organizing theme for such a course, the social 
studies disciplines and the environmental topics which might be featured, and the EE goals 
it might address). 

One possible organizing theme for this course would be an historical view of the 
conservation and environmental movements in the nation and in the world. In many 
nations there might be little distinction, if any, between these two movements. In the U.S., 
they are not considered the same, and exhibit notable differences from philosophical, his- 
torical, issue-oriented (i.e., strict natural resource conservation and management issues vs. 
a broader range of ecologically and environmentally-related issues), and practicaUantage 
points (e.g., how to approach the resolution of these issues). Thu?, in the U.S., this 
course would emphasize the two movements, their differences and theii' relationships over 
time. Within this course, it would seem both possible and appropriate to consider strands 
of this history from differing social studies perspectives. These might include: 

* an overview of kev political figures and events in the histor>' of these move- 
ments (e.g., th.^ creation of Yellowstone Park, Teddy Roosevelt's land preservation 
effons, NEPA); 

* the development and jurisdiction of governmental resource management and 
en njonmental regulatory agencies (e.g., the Soil Consei-vation and Forest Service, 
the FPA and CEQ); 
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* historic decisions and initiatives by those agencies affecting the nation (e.g., 
creation of the National Park Senace, National Forests, National Wilderness Areas, 
National Scenic Riverways); 

* historic conflicts between conservationist and preservationist views (e.g., 
Gifford Pinchot vs. John Muir over Hetch Hetchy Valley in »hiv Sierras; Glen 
Canyon Dam); 

* imponant pieces of national legislation (e.g., Clean Air, Clean Water, and 
Endangered Species Acts), and impon'ant legal opinions (e.g., humans can "stand 
in" for natural objects in a coun of law); and 

* the evolution of ethical thinking toward the environment (e.g., from Leopold's 
land ethic to "deep" ecology), and the sociological dimensions of such thinking. 

A careful analysis of these environmental topics should clearly indicate that each falls 
within the jurisdiction of the social studies. Funher analysis should reveal that the topics 
could easily be used to address EE goals which emphasize the awareness and knowledge of 
environmental issues (Goal Level in. though goals associated with Goal Levels III (e.g., 
students conduct an investigation) and ly (e.g., instruction in the political and legislative 
processes available for remediating environmental issues) could also be addressed. 

While the rationale of balancing science and social studies contents in core course 
may be imponant, there is no need for readers to limit this course in this way if there is 
reason to do otherwise. Kor example, in the U.S., there is an extensive literary tradition 
(see Brooks, 1980; and Bcrgon, 1980) which provides crucial insights into the conserva- 
tion and environmental movements. While this might traditionally fall within the humani- 
ties, the use of such readings might pro\ ide imponant insights which otherwise might be 
missed. In making such a decision, the goals to be address«i in the course must be kept in 
mind. In this case, selected readings could be used to provide students with additional 
ecological insights (Goal Level n which could probably not be gleaned through topics 
highlighted above (e.g., using writings cn prairies, desens, salt marshes, tundra). Readers 
are therefore encouraged to consider dt^veloping and offering a course such as this in a 
manner which complements otiier TEP/S2E courses and reflects select EE goals. 



Biological Science 

Typically, biological science courses tend to place heavy emphasis upon biological 
classification. Although it is appropriate for preservice teachers to understand some of tlie 
rudiments of classification, readers arc encouraged to carefully consider the degree to 
wliich that type of course is appropriate for the preservice middle level teacher. 

If this course is used to "supplement and extend" lEP/SEE courses, this course 
should not be weighted in this perspective of biology. Since a course in ecology is offered 
as pan of this TEP/SEE, it will not be necessary to address these topics in the biology 
course. Instead, this course should place gi-eaier emphasis upon cell biology, microbiol- 
ogy, botany, and human anatomy and physiology, as coverage of these topic should sup- 
pon and extend other science-related course work in the TEP/SEE (e.g., environmental sci- 
ence and environmental health). At all times, the person(s) respt.isible for establishing and 
teaching this course should keep in mind that the students who are emx)lled will not become 
professional biologists, but, instead, will be teaching general life science concepts to mid- 
dle level adolescents. For this reason, this course should also be activity onenied. making 
extensive use of classroom, lab and field activities. The potential academic and affective 
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pay-offs for preservice teachers, and eventually, for their middle level students are such 
that this recommendation should not be easily dismissed. 

Given this preface, topics which could be used to support and extend those empha- 
sized in other TEP/SEE coursework include: 

* The Cell as a Unit of Organization in Biology: cell theory; cellular organization; 
cell growtl-i; material acquisition; metabolism and energy transfer, and cellular 
homeostasis; 

* The Organism as a Unit of Organization in Biology: structural and functional 
features* of organisms; material acquisition; energy transfer, internal transpon and 
circulation; respiration; secretion and excretion; the role of a nervous system; 
behavior and the survival potendal of behavior, and organismic homeostasis; 

* Reproduction: the cellular basis of reproduction; gene theory and heredity; 
reproductive cycles in plants and in animals; 

* The Plant Kingdom: photosynthesis and primary production; abiotic variables 
and terrestrial biomes; simple plants and their environments: lichens, fungi, liver- 
wons, and algae; vascular plants; transpiration; non-flowering and flowering seed 
plants; pollination mechanisms; interactions among plants; pkat communities; plant 
genetics and food production; 

* Microorganisms and Parasites: agents and hosts defined; biology and life cycles 
of, ecology of, diseases from, biological management techniques associated with: 
protozoa, fungi, procaryotic organisms, strep, staph, coliform and other bacteria, 
viruses, flatworms and roundworms; acute and chronic diseases; adaptation and 
resistance to treatment; and biomedical responses to diseases and their causes; and 

* Huir • n Anatomy and Physiology: structure and functioning of human systems, 
including: skeletal, muscular, circulatory, respiratory, digestive, nervous, repro- 
ductive and immune systems. 

A review of these should suggest how biology topics might be selected to support or 
extend topics in the en>dronraentaI content courses. For example, an emphasis upon or- 
ganisms a^id plants should add to the coverage of related topics in the ecology course (fiaal 
Level I) . Similarly, coverage of topics related to the plant kingdom could be used to sup- 
plement the scattered treatment of plant topics in the environmental science course (e.g., 
land use, hunger and food, tropical rain forests). Finally, the inclusion of microorganisms 
and parasites, as well as human anatomy and physiology could well serve as an introduc- 
tion to related topics in the environmental health course. Topics associated with the envi- 
ronme *.ial science and health courses can be used to address EE goals associated witli issue 
awareness (Goal Level as well as the higher goal levels. For additional insights, inter- 
ested readers are referred to the TEP biological science courses outlined by Hungerford, 
Volk, Dixon, et al. (1988). 



TViational Ciovernment 

A course in the nation's governmental structure is included in most TEP pro- 
grammes, regardless of level. It traditionally serves as an introductory overview of the 
foundations and operations of the nation's political system/government, and so, this course 
must be adapted to reflect those circumstances. Traditional course topics would include. 



but not be limited to, a review of the historical, cultural, geographic, and philosophical 
foundations of the political system/government, and an overview of the operations of the 
various branches, agencies, and/or offices. 

If this course is used to supplement and extend TEP/SEE courses, it should cer- 
tainly address these topics. However, particular attention should be give to those political 
system/governmental topics which arc only tangcntially covered in other TEP/SEE courses, 
or in an environmental studies course such as the one described in this section. Thus, it 
will necessary to consider this course from an infusion perspective, and carefully identify 
and place EE-related topics within the course outline. Depending on the type of political 
system/government, these topics could iiiolude: 

* an historical overview of the establishment of those brariChes of the gov- 
ernment responsible for conservation and/or environmental matters; 

* the allocation of governmental resources, including personnel, material 
and financial resources to particular governmental functions, wirii attention 
to those functions responsible for conservation and/or environmental mat- 
ters; 

* the role(s) of political parties in the government over time, with anention 
to their pan in shaping governmental policies, operations and initiatives re- 
lated to conservation and environmental matters; 

* the role(s) of individual citizens and citizens' groups in the government 
over time, with attention to their pan in shaping governmental policies, op- 
erations and initiatives related to conservation and environmental matters 
(e.g., citizen participation in govemmental planning); 

* the political and govemmental processes associated with the development 
and passage of legislation, particularly as these processes relate to the leg- 
islative attempts to address or remediate environmental issues; and 

* the political and govemmental processes associated with the enforcement 
of legislation, and with the regulation of individual and collective behaviour, 
particularly as these relate to conservation and environmental matters (e.g., 
responses to illegal hunting and poaching, illegal waste disposal and 
dumping, or exceeding of pollution standards). 

A review of these topics should suggest how traditional government topics may be se- 
lected, and then supplemented in order to address imponant dimensions of environmental 
topics. This should help to clarify how this course may be used to supplement and extend 
coverage of those topics covered in TEP/SEE courses. For example, topics associated with 
the passage and enforcement of environmental legislation could be used to highlight I ".y 
environmental issues (Goal Level III, and in doing so, complement topics emphasized m 
the required and supplemental environmental content courses. Potentially, any of the above 
topics could become the target of student issue investigations (Goal Level Iin . and thus, 
complement TEP/SEE courses in which Level III goals are introduced and addressed. 
Perhaps most imponantiy, these topics could also be used to address political action and 
legal action strategies (Goal Level and in doing so complement the required TEP/SEE 
courses in which other types of environmental action strategics have been featured (e.g., 
Environmental Science: eco-management, Econcmics: consumer action, and Sociology: 
peT-suasion). 
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Suggestions Regarding the Sequencing of Courses 

Throughout the previous sections of Pan III, the authors have included a number of 
suggestions pertaining to the sequencing of courses within a TEP/SEE. While these sug- 
gestions will not be repeated, they will be organized and presented as a set of guidelines or 
suggestions. In addition, the authors will provide readers with some insights into some of 
the specific considerations used in designing the TEP/SEE courses, and particularly, the 
implications of them for the sequencing of courses. 



General Guidelines for ^PfrnpncinP TFP/SEF Courses 

The guidelines presented below were used by the authors as they outlined the vari- 
ous courses in the TEP/SEE. These guidelines should not be new to readers, as they gen- 
erally reflect traditional panems for organizing courses within colleges and universities, and 
more specifically, TEP programmes. From another perspective, they generally reflect ilic 
knowledge base and common sense about the organizadon of courses within TEPs. Read- 
ers should not consider tliese as hard and fast gui/^rlines, although they should realize that 
modificadcns in the sequence of courses will pre .-bly require modifications in the courses 
themselves (i.e., such that they "fit" the particular TEP/SEE strucmre). The guidelines 
used and offered are as follows: 

1 . For core and infusion courses, students should generally enroll in and complete 
requiied content coursework prior to enrolling in the associated methods course. 
Thus, the three core courses should be completed before enrolling in either the EE 
foundations or EE methods course. Similarly, content coursework in science and 
in social studies/science should be completed prior to the respective area methods 
course. 

2. For core content courses, the ecology course should be taken firsi, followed by 
the environmental science course, and after that, by the environmental health 
course. 

3. The science process course should be taken early in the programme so as to 
provide students with the skills to investigate environmental topics and issues in a 
large number of subsequent courses. It should be taken concurrently with a 
science-oriented course in which these skills might be applied. 

4. It is appropriate to structure content courses such that one course from each of 
the three areas (i.e., environmental, science, social studies) would be taken 
together. Given the treatment of environmental topics in each of these courses, this 
^vould provide students with opportunities to appl) what they are learning in one 
course to related topics in another, or, as the students might put it, to "make con- 
nections between the courses." 

5. Any decisions regarding the selection of content courses from differing areas to 
be offered together should take into consideration two content factors: (a) common- 
alities or relationships between the courses' list of subject matter topics (e.g., the 
relationship between geology and geography, since the latter includes attention to 
physical geography); and (b) commonalities or relationships between the courses' 
coverage of environmental topics and issues. Tlie latter is likely to be somewhat 
easier io work around or modify tiian the first. 
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6. Lastly, and perhaps most importantly, the coverage of EE goals within each 
course should be given very careful consideration when sequencing courses, and 
when making decisions about which courses to offer in a given semester (or 
quarter). 

EK r.naK Emphasized within Each TFP/SFF. ToiirsP 

Since the last guideline is deemed to be such an important one by the authors, it 
would appear to be appropriate to provide a chart summarizing the goal coverage of each 
course (i.e.. as this currently appears in each course description). Such a chart should 
make it easier for readers to consider how the full set of TEP/SEE courses addresses the 
full range of goals outlined in Part I, as well as how particular goal levels - or even goals - 
are addressed. For the benefit of the readers, such a chart appears on the following page. 
Readers should consider using a chart of this sort if they decide to modify course outlines, 
as this type of chart can serve as a check on one's own thinking. Subsequent to this, it 
may also be used to consider and plan alternative course sequences using goal coverage as 
their guide. 



One can envision a teacher education programme with environmental 
content [and skills] infused into general education courses (i.e., liberal arts 
courses) such as earth science, biology, chemistry, economics, social 
problems, music appreciation, religious histor/, design, basic mathematics, 
communications, literature, and others. The' same holds true for course 
work specifically designed for teacher education. Environmental content 
{and skills] could be infused into a general classroom methods course, the 
student teaching experience, and special methods courses (e.g., science, 
math, social smdies, language arts ... ). All of th^se courses/experien-ces 
have elements in them which are eminently appropnate for the . . . infusion 
process. 

Strategies for the Training of Teachers in Environ- 
rnental Education. Wilke, Peyton & Ilungerford, 1980 
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Course Coverage of (>oals for a Middle Level Preservite 
Specialization in Environinenlal lilducation* 





I 


II 


Ill 


IV 


V 


TEIVSBE Courses 


12 3 4 


5 6 7 8 9 10 11 


12 13 14 15 16 17 


18 19 20 


21 22 23 24 


Ecology 
Env. Science 
Env. Heulih 


X X 

X X 
X X 


X X X X 

X X X X XX 




X 




Geology for icnrs. 
Aiinos./(X:ean Science 
Sci. Froc. for Tchrs. 


X X X X 
XXX 
X 


X X X X X X X 
X X X X X X X 
XXX 


X X X X 


X 




Studies in Geography 
Piin. of iiconomics 
Intro, to Six:iology 




XXX X 

X X X X X X X 

X X X X XX 


X X X X 

X X X X X 

X X X X X 


X X 
X X 
XXX 




foundations of tli 
MetluKls in V\l 
Science MclluxJs 
Social Suidics Metluxls 










X 

\ X X 
X X X X 
X X X X 



* NOrii: The Roman Numerals refer to il^e five Cioal Levels of the (loals for a Middle Level Preservice Speciali .ation in 
Hnvironmenial luiucaiion. The Arabic Numerals refer to specific (loals within each of the five (Joal Levels. Botli Goal Levels ami 
specific Goals are fully descrit)cd in Part 1 of this dcKument. 



One SuPPested TFP/SEE Course Sgfluenpi> anri the Tovgrapg of 

Pflrfirnlar VV. P.nnk Within If 

Following the "Course Coverage of Goals" chart, a second chart which portrays 
one particular way of sequencing the required TEP/SEE courses is presented. Certainly, 
this is not the only possible seouence for those TEP/SEE courses (i.e., given the current 
outlines of those courses). Nonetheless, it should be noted that the authors made some 
decisions about which EE goal levels and EE goals would be addressed within particular 
TEP/SEE courses while developing this sequence. Some of the more important decisions 
will be discussed so that readers may reflect upon spec if ic aspects of the relationship 
between course design (i.e., goal coverage) and programn\e design (i.e., course sequenc- 
ing). In addition, if readers wish to modify the course sequence provided below, they 
should be able to v^t the authors' strategy of adjusting each course's goal coverage such 
that that there is 'i \^'ei]-thought-out rel?r ^ship bcrveen goal coverage in courses and their 
placement in the TEP/ SEE course sequ. . &. Needless to say, it is incumbent upon course 
designers and TEP/SEE designers to insure that careful attention is directed toward the 
adequate coverage of the full range of EE goals, regardless of TEP/SEE course sequence. 



One Suggested Sequence for TEP/SEE Required Courses 



Course Offerings 



SEMESTER 


CORE 


SCIENCE 


SOCIAL STUDIES 


Semester "A" 


Ecology 


Science Processes for 
Teachers 




Semester "B*" 


Environmental 
Science 


Geology for Teachers 


Studies in Geography 


Semester "C" 


Environmental 
Health, and 
Foundations of 
Environmental 
Education 


Atmospheric and 
Ocean Sciences 


Principles of 
Economics 


Semester "D" 


Methods in 

En'/ironmental 

Education 




Introduction to 
Sociology 


Semester "F" 




Middle Level Science 
Methods 


Middle Levei Social 
Studies Methods 



Note; The letters "A", "B", "C", and "E" refer only to a -.elarivc se- 
quencing of five semesters. They do not refer to particular semesters within 
an overall TEP. The latter must be decided on a case by case basis within 
respect to each particular TEP. 
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In the deveioptnent of course descnprions aiid this suggested course sequence, the 
authors paid panicular attention to four particular EE goals. Three of these were the goals 
associated with Goal Level IV (i.e., goals #18, #19, and #20 in the first of the two charts). 
The fourth goal emphasized the application of knowledge of ecology during the issue 
investigation, evaluation and resolution pRx:ess (i.e., goal #4). Each of these goals reflect 
crucial aspects of the environmental problem-solving process, and, as was pointed out ear- 
lier, tend to be neglected in many - if not most - K-12 EE programmes. Thus, the need to 
pay careful anention to these goals is predicated upon tlieir relative imponancc and their 
relative neglect. 

In an effort to identify and sequence courses to address goal #4, several points were 
considered. Since the goal emphasized ecological content, it wai* necessary that students 
either be enrolled in or have completed coursework which addressed ecological topics. In 
addition, since the goal addressed the application of issue investigation, evaluation and res- 
olution skills, it was necessary that they either be enrolled in or have completed the science 
process course, since that it where that these skills are emphasized These two points led to 
two conclusions: 

a. it seemed appropriate to group the ecology and the science process skills 
course together, and 

b. it seemed appropriate to include goal #4 in science content course which 
foUowp.d the these two courses, and which included some attention to eco- 
logical topics. 

Since tl»e two science content courses both included some attention to ecologically- 
related topics, goal #4 wa5 included in both course outlines. It was also decided to place 
the two courses in back-to-back semesters, as this would maximize opportunities for stu- 
dents to apply both their ecological knowledge and issue-related skills. 

Tlie remaining goals fell under Goal Level TV, and emphasized the development of 
skills in planning (#18), evaluating (#19), and implementing (#20) responsible citizenship 
action strategies for the purpose of remediating environmental issues. Again several poiiits 
were considered in identifying appropriate courses in which to address these goals, and in 
deciding how those courses anight be sequenced in order to maximize student learning. 
Since knowledge of the five types of action strategies was a prerequisite, it was necessary 
to identify the course(s) in which these strategies might be taught. No one course seemed 
ideally suited to address all five types strategies, and, since ii was deemed appropriate to 
address issue resolution topics in ail coui'ses emphasizing problems and issues, it appc.ved 
necessary to infuse coverage of strategies and action planning into several courses. It also 
appeared' appropriate to sequence the selected coui"ses so tiiat, again, students would have 
the opponunity to develop and apply their skills over several semesteiS. FinaDy, since 
issue in^'esogarion and evaluation skills generally served as a prerequisite for action strat- 
egy instniction, the first course in which these skills could be included was the process 
skills course. Consideration of these points led to several conclusions. These included: 

a. it was appropriate to include initial coverage of the evaiuaiion of action strategics 
and plans in the process skills course, as this would naturally follow students' con- 
duct of an issue investigauon; 

b. the courses best suited for addressing instruction on action strategies and action 
planning (#18) included the environmental science and geography courses (i.e., for 
a brord introduction to various strategies), economics (i.e., for consunier action 
strategies), and sociology (i.e., for persuasion and political action strategies). In 
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addition, if the supplemental national government course was to be included in the 
TEP/SEE, it could be used to address political and legal action strategies; 

c. each of the social studies content courses emphasizing goal #18 would also do 
well to emphasize the evaluation of proposed action strategies or action plans (#19); 
and 

d. the sociology course appeared to be tlie course best suited for the implementa- 
tion of action plans (#20) given its general coverage of social change and social 
movements, and its panicular coverage of the environmental movement and envi- 
ronmental issue remediation. Hence, this course should be placed later in the 
TEP/SEE course sequence. 

'iTiese conclusions are apparent in the chan depicting course coverage of EE goals. 
In addition, these conclusions played a large role in guiding decisions about where to place 
these courses within tiie suggested course sequence. While there were other considerations 
to take into account in developing the overall sequence (e.g., content or skill prerequisites, 
match of course content to other courses), the above considerations weighed heavily in 
developing the suggested course sequence. 



Summary 

As readers review the material presented in Pan III, they will no doubt recognize 
mat plannmg a TEP/SEE is likely to involve not one, but ratiier a series of decisions. Ini- 
tially, readers must decide whetiier or not tiiey want a middle level TEP/SEE. Once they 
arrive at an affirmative decision, they must carefully consider iliose forces which may affect 
the development and complexion of a middle level TEP/SEE, including middle level 
certification and teacher education programme requirements, as well as the nature of local/ 
r^onal middle level programs themselves. Once a decision has been made to develop a 
TEP/SEE within a particular TEP, a number of decisions must be made about the TEP/SEE 
general structure, including tiie use, number, scope and thrust of inierdisciphnary environ- 
mental courses, and of disciplinary courses into which environmental content and skills 
might be infused. As courses are identified and course outlines developed, careful attention 
must be paid to the selection and sequencing of content, as well as to the coverage of EE 
goals within each. As course outlines or syllabi near completion, tiiose overseeing the 
programnie should check for coverage of EE goals across the selected TEP/SEE courses. 
As descnbed in this last section, it might be necessary to modify course content and goal 
coverage in order to insure that adequate attention is given to each EE goal level and goal, 
and to provide for an educationally sound course sequence. 

The material presented in Pan ELI should serve as a sound planning guide up to tiiis 
point. Beyond tiiis point, course development (e.g., selection or development of instruc- 
tional resources and materials, classroom activities), as well as TEP/SEE and course im- 
plementation, monitoring and revision will need to be undertaken with great care to insure 
that the intentions apparent in a TEP/SEE design can and do become realities in the prepa- 
raaon of middle level teachers in environmental education. 
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PART IV 



PLANNING FOR INSTRUCTION IN ENVIRONMENTAL EDUCATION 

"The results of the study reveal a consensus among professional participants 
that the EE goals are important ones, that they are not being met to any large 
extent in existing curricula, [and] that extensive needs exist for both goal- 
oriented cunicuia and teacher education .... There is need for goal-oriented 
teacher education at all academic levels .... Educational effons should focus 
on all four of the goal levels, and should develop in participants an under- 
standing of the goals for EE and the knowledge and skills necessary to suc- 
cessfully utilize goal-oriented curricula." 

T. Yolk, 1983 



Planning for Instruction: The General Teaching Model 

An educational model which can be used as a guide when planning for instruction is 
diagrammed on the following page, and is referred to as "The General Teaching I^Iodel" 
(Miles & Robinson, 1979; Hungerford & Peyton, 1986; Hungerfoid, Volk, et al., 1988). 
This model reflects the major components of the instructional process, as well as the role of 
curriculum development goals and curriculum evaluation. The latter two components are 
included to show how these relate to the instructional process. If and when programme 
and instructional planners apply this model rigorously, it can result in organized, internally 
consistent, and valid EE programmes/materials for any learner group. Further, it can be 
applied to any grade level and any content area. Of major significance is the fact that the 
model can be applied by any team of professional educators attempting to design separate 
EE courses, or to infuse EE contents into existing courses within a teacher education pro- 
gramme. 

The curriculum development goals recommended for use in this model are the 
'Goals for Curriculum Development in Environmental Education' presented in Pan I of this 
dcx:ument. Tliese goals were divided into four goal levels: (1) Ecological Foundations, (2) 
Conceptual Awareness, (3) Investigation and Evaluation, and (4) Environmental Action. 
These goals have been validated and used for the development of curricular materials, in- 
structional units, and research instruments. These goals also serve as the basis for this 
document, and so, are recommended for use in teacher r^ucation. As stated in the above 
quote, it is crucial that teacher education programmes adequately prepare teachers to plan 
for iiLStruction (i.e., using appropriate contents, methods and resources) at each of the four 
goal levels. 

However, regardless of the set of goals used by programme and instructional plan- 
ners, a functional instructional model must be applied in order to ac'iicvc any semblance of 
validity in the final product, (e.g., the entire curriculum, a module, a unit or series of 
lessons, an activity). To generate instructional products without serious consideration to 
the veiy acts of instruction usually result in invalid, inappropriate, and inconsistent 
materials. 

Pans A, B2 and C of this di igram constitute the hean of instruction. Pretesting 
(Bl) should be included only when needed. Each of the major instructional components 
will be discussed briefly in the text which folows. 



91 




The General Teaching Model 



Curriculum | 
Development 1 



Goals 



Pretesti ng 



B 



1 



Instructional 
Objectives 



Instruction: 
Content^ Methods 
and Resources 

B« 



Posttesti ng: 
Eval uation 
of Student 
Learning & 
Instruction 



Curriculum 
Eval uation 



Schematic diagram of the General Teaching Model. This diagram reflects the components 
of the instructional process plus original curriculum development goals and subsequent 
curriculum evaluation. Note the inter relatedness of all components. These relation- 
ships must be constantly respected in any curriculum development and instructional 
effort in order to maintain any semblance of validity. Adapted from Miles and Robin- 
son ( 1 979); Hungertord and Peyton ( 1 980); Hungerford, et a1 ( 1 988). 



Instrupfional OhiecHvgs (XI) 



Instructional objectives, or learner objectives, are critical to the entire process of in- 
structional planning. This component establishes what the learner is to learn, and thus, ei- 
ther states or implies what the instructor is to teach. 

The selection of instructional objectives should be based upon: (1) the curriculum 
goals being used, (2) the scope and sequence of the material to be taught (i.e., including 
both the contents and operations, as discussed in Part I), (3) the behaviors students are ex- 
pected to (be able to) demonstrate subsequent to instruction, (4) the students' capabilities 
prior to or at the beginning of instruction, and (5) the various types of resources available 
to the instructor. As other variables are found to impinge upon the writing or the selection 
of objectives (e.g., national or state curriculum guidelines, standardized test specifications), 
readers may also wish to attend to these in the instructional planning process. 

Once the instructional objectives are selected, each should be inspected for consis- 
tency wi± the goals being used. While there are differences of opinion as to whetiier all 
objectives can or even should be stated in performance terms, it is hkely that most can be 
and should be in oi^ct to permit the instructor to assess learning during or sut)sequent to 
instruction. Several examples of performance objectives appropriate for the goals pre- 
sented in Pan I are listed below and on the next page. Additional performance objectives 
can be found in Pan I, and in course descriptions presented in Part HI. 

THE GOAL UEVEL THE INSTRUCTIONAL OBJECTIVE 

Ecological Foundations Subsequent to a series of lessons on bioric and abiotic vari- 
ables, the student will visit a local, stable ecosystem and 
identify at least four (4) variables which contribute to the 
stability of that ecosystem. 

Conceptual Awareness Following a unit on the environmental implications of human 

cultural activities, students will be able to state three (3) ex- 
amples of how regional ecosystems arc threatened by human 
activities. 

Investigation and Evaluation After completing a lesson on how to use questionnaires and 

opinionnaires to collect primary data, students will be able to 
identify a minimum of three (3) different an^ issue- 
appropriate sample populations to whom they might admin- 
ister a given set of questions (or items). 

Environmental Action Skills Upon completion of a module on environmental action 

strategies and skills, students will be able to state at least 
eight (8) criteria they would use e\ aluating a proposed ac- 
tion plan. 

The benefits of using performance-based instructional objectives are many. For 
example, performance- based objectives: (1) contribute to the logical sequencing of con- 
tents and operations; (2) contribute to effective communication conceniing expected out- 
comes between instructors and their students; (3) help serve as a mechanism whereby both 
curriculum and iiistruccon can be evaluated; (4) promote efficient note-taking, study habits 
and learning when students know what is expected of them; (5) facilitate pretesting when 

93 



ERIC 101) 



this is deemed appropriate and desirable: (6) help instructors monitor student learning 
during the course of instruction (e.g., through assignments and quizzes covering particular 
objectives); and (7) help evaluators/researchers assess students' perfomiance with respect 
to stated goals and objecdvcs. The tasks of drafting, re-writing, and revising psrfonnance- 
based objectives is an ongoing one, and th*; benefits for carrying out those tasks arc many. 



Pretesting is undoubtedly of great value when an instructor is beginning to work 
with a new (unfamiliar) group of students, or with a new body of material to which stu- 
dents have had little or no exposure. When used, pretesting should involve an evaluation 
of the extent to which students have already mastered the performance objectives reflected 
in the material to be presented. Pretesting must be consistent with the stated objectives and 
instructional plans if it is provide the instructor with useful fnformation for making deci- 
sions relative to such instruction (e.g., where to place greater and lesser emphasis in a par- 
ticular unit). In simations where the instructor is already very famihar with the learners - or 
where course material has been carefully sequenced - pretesting for every unit/module may 
not be necessary. 



Instruction: r.nntent. Methnris and Resources (B2) 

This component includes both the planning and delivery of instruction. Instruc- 
tional planning involves the selection and sequencing of the contenis and operations em- 
phasized in a particular set of objectives. It also involves the selection of suitable methods 
for teaching those contents and operations, the selection of suitable instructional resources 
or materials to be used, and die sequencing of activities students will engage in relative to 
those contents and operations. While it is crucial to plan for these aspects of instruction, 
well trained and well prepared instructors will inevitably modify (or make) decisions about 
one or another of these aspects of instruction as they are teaching. It is for this reason that 
planning and delivery are considered togetiier here. 

Contents emphasized in particular goals and objectives will probably differ across 
teacher education programmes. For example, schools surrounded by tropical rain forests 
should probably learn the concepts associated with "ecosystem" through visits to the forest, 
while those living in desen environments should learn the same concepts through explo- 
i-auons of their surroundings. It is foolish to ignore the smdent's regional biome and focus 
on that associated with a distant region. Similarly, the prominence of various environmen- 
tal issues will vary from region to region. Those of immediate concern to the student 
should be used, at least initially, when planning for instruction. 

"Contents" are likely to vary from region to region, it is less likely that "operations" 
will vary in the same way and to the same degree. At least in theory, the kinds of 
operations subsumed by the goals (e.g., those used in issue analysis or issue investigation 
using secondary sources) can be taught in a relatively consistent manner from one place to 
another. Nonetheless, it is recognized that cultural patterns may influence the kind of 
operations instructors and learners will tend to engage in, as well as the manner in which 
they will engage in tiiose operations. Instructional planners, will no doubt, be sensitive to 
this. 

Another component of instructional planning which will vary is the availablJiiy of 
resources for instructional and student use. Some schools will have access to a laige 
selection of audio-visual aids and equipment, while others will not. The same is uiie for 
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library materials (e.g., secondary source material for conducting an issue investigation), 
laboratory equipment and facilities, community resource people, and access to re- 
gional/community resources (e.g., the representative biome). The availability of in- 
structional resources must be kept sharply in focus when planning for instruction. This is 
not to say that an instructional planner should not do everything possible to overcome what 
appears to be a lack of available instructional resources. 

Another critical component of instructional planning and delivery is method of in- 
struction. The best available and most appropriate methods should be employed to engage 
students in the designated contents and operations, and in the use of available resources at 
each goal level. For example, laboratory activities may teacli far more about an ecological 
principle than would a reading-and-discussion approach to it. Similarly, a field trip tc an 
impacted area may prove more advantageous than a lecture about those impacts, particularly 
if the issue content is new to the learners. Furtlier, having students prepare for their roles 
in a debate or a simulated hearing may provide more of an opportunity for them to clarify 
their values with respect to an issue than would a simple reading about the differing posi- 
tions taken on that issue. The same would be true of methods which seek to actively in- 
volve middle school students in the first-hand investigation of an issue, and in working 
within the community to resolve an issue. Methods can make the difference between a 
powerful learning experience for the students and one that fails to help them acquire the 
knowledge, skills, and attitudes which comprise environmental literacy. 



Pnsttestinp (C) 

This is probably a poor term to describe all that this includes, since it implies that 
evaluation will only take place upon the completion of a unit or module. Certainly, teachers 
can collect observations, monitor progress, and evaluate students on instructional objec- 
tives at many points in the instructional and learning process. For example, students' per- 
formance on many affective objectives can be evaluated as a function of the observation of 
students' behavior durmg classroom, laboratory or field activities (e.g., students' willing- 
ness to lespect and to question differing positions during a debate or simulation, to actively 
explore field data/samples/observations, or to clarify their own values when discussing a 
proposed community action plan). In addition, there are other ways to collect observations 
with which to evaluate students on stated objectives during the course of instruction (e.g., 
through samples of student in-class, lauoratory and homework, and unscheduled quizzes). 

Still, students' performance on many objectives will be evaluated subsequent to in- 
struction (e.g., on teacher made tests, on standardized tests). However, regardless of 
when an observations are collected and students a^e evaluated, the critical thing to keep in 
mind is to guarantee that students are evaluated in a fair manner. This means that every 
evaluation should reflect the stated objectives and the instruction that is actually provided. 
Herein hes a much too common problem in education; i.e., of preparing objectives, pro- 
viding instruction, and then evaluating learners on some set of contents and/or operations 
other than tiiose stated in the objectives or emphasized during instruction. Is it appropriate 
to incliide test items Oi. ':ontent the instructor did not have sufficient time to cover in class, 
or to expect students to operate at the level of synthesis on a test if the ability to synthesize 
is not fostered by the instructor? 

If performance-based objectives have been carefully prepared and clearly stated, the 
ide tification of learning outcomes and the evaluation of students may become a relatively 
simple matter. Of course this depends upon the means available to the instructor to mea- 
sure the stated performance (e.g., objective item and essay tests, the conduct and write-up 
of laboratory praciica, and so on). The selection of an evaluation tool or strategy will de- 
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pend largely on the way in which a performance-based objective is stated; i-e., the evalua- 
tion tool/strategy must measure what an objective specifies as appropriate learner behavior 
following instruction. For example, an objective which asks for a description of an object 
or event should not be evaluated via a multiple choice test instrument. Conversely, an ob- 
jective that states that a student will identify the correct response from a number of re- 
sponses cannot be evaluated via an essay type question. Consistency between evaluation 
and the other components of The General Teaching Model is critically important. Further, 
the instructional planner should consider how evaluation will proceed when she or he is 
drafting the objectives. 

Oftentimes, educators infer that the evaluation process is measuring only students' 
successes. This is only partly true, in that posttesting is a remarkably good indicator of the 
suitability or effectiveness of the instruction itself, particularly if the objectives and instruc- 
tional methods are sound. Posttesting can also serve as a powerful mechanism for estab- 
lishing the need to revise the objectives, the instruction, or both. Certainly other indicators 
of student performance, indications of other desirable learning outcomes (i.e., outcomes 
detected which are not stated in objectives), ard student feedback can provide further data 
for determining such needs. When revision is called for, it should be undenaken promptly 
and with careful planning. 

An Example Activifv Demonstrating fht> An plication of 
The General Teaching Model 

THE ECOSYSTEM OBSERVATION ACTTVITY 

Cmhculum Goal: Goal Level I (The Ec ological Foundations LeveH 
Goal 1 : Communicate and apply - in ?sn educational setting - the major ecological concepts 
including those focusing on individuals, species populations, communities, ecosystems, 
biogeochemical cycles, energy pioduction and transfer, interdependence, niche, adaptation, 
succession, homeostasis, and man as an ecological variable. 

Instruction al Objectives . Upon completion of the ecosystem observation activity, learners 
will be expected to be able to ... 

1. ... identify the kind of ecosystem represented in/by a given natural area on the basis of 
field observations. 

2. ... infer whether an observed ecosystem is the dominant (most typical and extensive) 

ecosystem in the surrounding region on the basis of field observations and prior ex- 
periences. 

3. ... identify boundaries of an ecosystem on the basis of field observations, and explain 

why those boundiiries may or may not be considered "exact". 

4. ... identify a minimum of four (4) abiotic variables which appear to have a controlling 

effect on the ecosystem under observation, and describe the controlling effect(s) of 
each on the basis of field observations. 

5. ... identify and cite evidence for the presence of a minimum of four (4) plant and four 

(4) animal species found in the ecosystem under observation (*). 
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6. ... identify a minimum if three (3) biotic factors whi:h appear to have a cont2X)lling effect 
on the ecosystem under observation, and descrioe the controlling effect(s) of each on 
the basis of field observations. 

7. ... describe how the concepts "laymng" or "zonation" may apply to the spatial distribu- 
tion or organization of specie's within the ecosystem under observation, and cite evi- 
dence for your position on the basis of field observadons. 

8. ... identify those species of plants and/or animals which exhibit observable intra-specific 
competition, and cite evidence to suppon each as an example of competition on the 
basis of field observations. 

9. ... identify those species of plants and/or animals which exhibit observable inter-specific 
interactions, identify the specific ty,^ of interaction exhibited (competition, predation, 
or symbiosis), and cite evidence to support each as an example of that type of 
interaction on the basis of field observations. 

10. ... describe how energy flows through the ecosystem under observation by identifying 

a minimum of four (4) energy exchanges within the system, and by citing those ob- 
servations and/or inferences which support each claimed exchange. 

11. ... describe the rate of change in the ecosystem under observation by predicting what 

this system will look like in 5, 10, 50 and 100 years, and by citing tnose observations 
and/or inferences which support each prediction. 

12. ... identify any evidence of human activity in the ecosystem under observation, de- 

scribe the kind and degree of impact (if any) each identified activity has upon the 
system on the basis of observations and/or inferences, and infer the degree of threat 
these impacts pose to this system. 



Kev Contents and Operations . Terms used for key contents (i.e., in tiiis case concepts) 
and operations include: 

Contents : ecosystem, dominant/dominance, abiotic, topography, insolation, humidity, bi- 
otic, species and species population, intra-specific and inter-specific, layers/layering, 
zones/zonation, competition, predation, symbiosis, energy and energy flow, stable/ stabil- 
ity, static, dynamic, impact, threat. 

Ooerarions : observing and identifying (e.g., species by name, boundaries, influential vari- 
ables, evidence of impact or threat), interpreting and inferring, predicting, drawing conclu- 
sions and generalizations 



To the Teacher . This activir\' evaluates, to a considerable extent, the ability of learners to 
apply select ecological concepts in a natural biological setting. It is designed for use in 
ecology and field biology courses and is an application and synthesis-type activity. There- 
fore it should follow instruction on the ecological concepts and principles emphasized. In 
the activity, learners are asked to respond to a series of questions which demand either di- 
rect observation or an interpretation of observations, giving the instructor an excellent per- 
ception of whether the students' concepts have been developed accurately and thoroughly. 
In addition, the activiry provides the student with an oppormnity to learn more about local 
ecosystems, as well as with an opponunity to synthesize information and inteipre: a com- 
plex biological system. 

97 



PrcTiaration. Materials and Methods . In preparation for this activity, the teacher should 
decide and con jnunicate to students how the activity will be run (e.g., in one large area 
during a one day field trip vs. on an independent basis by each student, etc.), and how sites 
will be selected for analysis (e.g., teacher vs. student selection, one vs. two students per 
site, etc.). It is suggested that the teacher attempt to insure that the class, as a whole, ob- 
serves various kinds of ecosystems. The worksheets and any accompanying teacher as- 
signments should be preparsd, and then reviewed with students in order to clarify teacher 
expectations. In addition, required field study equipment should be organized such that 
students will have adequate access to it (e.g., seine and plankton nets, microscopes, 
binoculars, field guides, and so on, depending upon the kinds of systems they will be ob- 
serving). Upon completion of their observations, students should be provided with the op- 
ponunity to present and compare recorded observations as pan of a synthesis for the activ- 
ity. Ideally, this should be done before the whole class, and there should be opponunides 
for discussion and questions after each presentation. 

Student Materials for This Acrivitv. The Ecosyswm Observation Worksheet includes die 
following questions. (Smdents will need more space to respond tlian has been 
provided.) 



The Ecosystem Observation Worksheet 

To the Student. The following worksheet provides you with an opportunity to apply 
ecological concepts you have learned in a natural setting. VS^ether you are assigned a spe- 
cific ecosystem in which to conduct this activity or given the option of choosing your own, 
you will find it necessary to carefully observe many ecological variables and use these 
observations in completing the tasks asked of you. Be thorough and make your observa- 
tions carefully. 

1. What kind of ecosystem is this? Would you call this a hardwood forest, a desert, a fresh 
water pond, or a grassland? Just what is it you are observing? 

2. Is this ecosystem a dominant one in the region in which you live? That is, is it both ex- 
tensive and typical in your region? Yes No . Why did you answer as you did? 

3. .^re you able to identify the exact boundaries of tiiis ecosystem? Yes No . 

What arc some of the difficulties which might be involved in identifying xhis system's exact 
boundaries? 



4. What are the overall (general) characteristics of the ecosystem you are observing? Be 
sure to include the plants that seem to dominate this system. 

5. What are the abiotic (nonliving) variables that seem to be controlling the character of this 
ecosystem? For example, what might be the influence of variables such as topography, 
bedrock, humidity, rainfall, temperature, amount of sunlight, etc. ? How do these abiotic 
factors, and otiiers as well, appear to influence the overall character of this ecosystem? 

6. What species populations of plants and/or animals caii you observe here? What is your 
evidence? 

7. Living organisms may be r,;ferrcd to as "biotic factors". Can you identify any bionc 
factors that seem to heavily influence the overall character of this system? Identify those 
thai do, and explain how you think ihey influence this ecosystem? 
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S. Is there any evidence that layers or zones of life exist in this panicular system? 

Yes No . If so, how would you describe them? (If layers or zones do exist, you 

may wish to sketch and label them on a separate sheet of paper.) 

9. Can you observe any evidence of competition between members of a given species 

population of animals or plants? Yes No . If so, name the population and explain 

what the members of the spcies seem to be competing for. 

10. Can you observe any evidence of competition between members of two different 

species populations, e.g., between members of two species of plants or animals? Yes 

No . If so, name the populations and explain what they seem to be competing for. 

11. What other kinds of interactions between members of different species populations can 
you observe here beside competition? Yes No . If so, how is each organism af- 
fected by the other? 

12. What evidence exists to indicate that food energy flows through this ecosystem? You 
may have to make some inferences, but there should be some evidence of this. (Again, if it 
will be helpful for you to do so, please fee) free to diagram this flow of energy.) 

13. Wnat evidence exists, if any, to indicate that this ecosystem is more or less stable over 
time? You may want to think in terms of years, or longer periods of time such as decades 
or even centuries. 

14. Some observers will apply the term "static" to a given ecosystem. The term "static" can 
be defined as showing little change over time. Is this a good term to apply to this system? 
Why or why not? 

15. Do humans, in any wcy, play a role in this ecosystem? Yes No (Rarely 

would tne answer be "No"!) Explain the role of humans in this system. 

16. Is there any evidence that human activity threatens this ecosystem, or any part(s) of it, 

in any way? Yes No . If so, explain how your evidence serves as in indication 

of threat to/within this ecosystem. 



Evaluation . There are at least five possible means for evaluating students over the objec- 
tives for this activity. First, if the instructor runs the activity so that she or he is with the 
students during the period of field study, then instructor questions may be used to check 
srude Its' work and their understanding of the associated concepts. Second, if the instruc- 
tor decides to present the questions included in the "Ecosystem Observation Worksheet" in 
the form of a written assignment, then students may be evaluated on the basis of the write- 
up of their field experience. V rd, if students are provided with an opportunity to present 
their results to other smdents, the presentation and responses to questions may be used to 
funher assess students' comprehension of the associatai ecological concepts. Fourth, stu- 
dents may be presented with a unit test covering the objectives as these apply to the various 
ecosystems students observed. In this case, students could be held responsible for their 
own as well as others' obsei'vations. Finally, smdents may be presented with a practical 
test in a field setting in which they would be asked to respond to the kinds of questions 
asked in the worksheet (i.e., covering the stated objectives). 
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Organizing Instructional Methods and Resources Around the Goals 

Planning to address the goal levels presented in Pan 1 requires the instructional 
planner to call upon her/his knowledge of, and -fdlls particular to each goal level. Cer- 
tainly, The General Teaching Model can serve as a general framework for instructional 
planning at each goal level. Nonetheless, differences in the objectives emphasized at each 
goal level requires the instructional planner to carefully consider which methods and re- 
sources could be used to help learners effectively realize those objectives. 

There are a variety of methods and resource available to the instructional planner, 
and there is no "one best method" of instruction for addressing each goal level. However, 
this should not be taken to mean that all methods are equally elective. Neither research nor 
experience in this area bear that out (lozzi, 1984). Thus, instruction at each goal level 
should inevitably call upon the insnuctional planner to utilize a combination of methods 
(and resources) which are available and which have been found to be effective. 

Regardless of the teaching model used for cuiricular and instructional planning in 
EE, a number of teaching methods and instructional resources will prove necessary in order 
to maximize instruction^ effectiveness. Teachers cannot be expected to become effective 
environmental educators (i.e., change students' behavior) if they are prepared to use only 
lecture and discussion approaches in the teaching-learning process. For example, teachers 
cannot be expected to teach tlieir students how to investigate issues unless: (a) they have 
first developed the skills and experience in issue investigation themselves, (b) they have 
been exposed to sound methods for teaching those skills, and (c) they have had guided 
practice in using these methods in tiieir own teaching. Similarly, teachers will probably 
have difficulty in effectively using field trip or community resource strategies unless they 
have experienced these same strategies themselves. Thus, the preservice teacher education 
programme specialization in environmental education (TEP/SEE) must be developed and 
organized in such a manner so that preservice teachers are exposed to the range of instruc- 
tional methods which they should be prepared to use in their own classrooms. 

On the following pages the reader will find a chan which identifies some of the 
methods and associated resources which are recommended for use :n teaching for the cur- 
riculum goal levels presented in Pan I (Hungerford, Volk, Dixon, Marcinkowski, & Sia, 
1988; Hungerford, Ramsey & Volk, 1989a). The environmental sensitivity level has been 
included due to its critical role in shaping environmental literacy . 

In the text which follows the overview chait, a number of the methods described in 
the chan are explained and described in greater detail. The discusjiion of planning for in- 
struction begins by addressing the use of community resources and field trips. This is fol- 
lowed by a brief discussion of approaches to teaching conceptual knowledge, and then, by 
a more extensive discussion of two broad approaches for organizing issue instruction; i.e., 
the case study and the issue investigation skill development approaches. Since both ap- 
proaches may include the use of metiiods appropriate to the middle grades level (i.e., role- 
plays, simulations, jjanel discussions, and debates), these will also be presented. This 
section will close with a discussion on planning for action-oriented instruction. 
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A GnaUOrientArf Framework 
for Organizing Instructional Mgthnds a nd R<>sniirces 



Goal Level 



Available Mgtf^o<^s 



Available Resources 



Environmenial 
Sensitivity 


Outdoor Education/Recreation 


Natural Environments; 
Outdoor Education Centers, 
Recreation Areas, Etc. 
School Camping Programs, 
School Camps, National 

Par^c Vmifh PrnOTflmc 

Nature and Environmental 
Centers, Etc. 




Field Trips 


Nature and Environmental 
Centers, Wildlife Refuges, 
Natural Areas, Sites of 
Environmental Impacts/ 
Issues, Etc. 




Historical/Current Reading 


Books and Other Suitable 
Reading Materials. 




PresentationyDemonstrauon 


Adult and Peer Role Models 

Film Viewing and Discussic^i 
Video Tapes, Movie Films 
and Filmstrips. 


Foundations 




Natural Areas. Nature and 
Environmental Centers, 
Refuges, Etc. 




Simulations and Models 


Computer Programs. Printed 
Simulations, Diagrams. 




Film Viewing and Discussion 


Video Tapes, Movie Films 
and Filmstrips. 




Reading and Discussion 


Texts and Other Print 
Materials 




Lecture and Discussion 


Overheads. Worksheets, 
Lecture Notes, FoUowup 
Panel Discussions. 
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Conceptual 


Field Trips/Observation 


Local, Environmentally 
linnacted Site^ Other I^^ue- 

Related Sites 




Issut Analysis (of ?layers 
Positions, Beliefs, and 


Worksheets Involving Issue 
Analysis Components; Film 

and Print Material? as 

Referents. 




Simulations and Models 


Computer Programs; Wnted 
Sirntilation Role Pl.iv and 

Game Materials; Diagrams 




Basic Case Studies 


Teacher Developed Case 
Studies, Print Materials 
RelateH to Local Issue? 

Resource People. 




Brainstomung (Problems, 


Teacher Organized Brain> 

^tOTTTiinP MflterinlQ anri 

Guidelines 




Film Viewing and Discussion 


Video Taoes. Movie Films, 
and Filmstrips. 






TexK and Other Print 

Materials 




Lecture and Discussion 


Overheads, Worksheets, 
Lectiire Notes, FoUowup 
Panel Discussions. 


Investigation 
of Issues 


Secondary Source 

Tnvf^cti crntinnc 


Libraries and Other 

(^nll^ffionQ nf Materials 




Primary Data Collection 


Data Collecnon Tools/ 

TnQmimf^ntQ ^arnnlp^ 

Needed. 




Valuer anri Moral PHucarinn 

Strategies (*) 


Print Materials Valuing 

Exercises. 




Simulations and Role Plays 


Printed Simulation and Role 

Plflv Material^' Reniiitwl 

Resources Made Available. 




Panel Discussions and 
Debates 


fYint Materials. Resource 
Persons. Required Resources 
Made Available. 



lO'J 



Environmental 
Ac Don Skills 



Skills Training Sessions 



Print Materials and Exercises 



Action Workshops 



Community Resource 
Persons. 



Action Analysis 



Worksheets Using Action 
Analysis Criteria 



Student(s) Acdon Projects 



Teacher and Resource 
Persons as Supervisors/ 
Consultant; Required 
Resources Made Available. 



Action Learning Through 
Community Internships and 
Practica 



Community Programmes and 
Projects, Cooperating 
Organizations. 



* Note: Values and Moral Education Approaches include: Values Clarification, Values 
Analysis, Moral Dilemmas, and other commonly used strategies (see Hall, 1979; Hersh, 
Miller. & Fielding, 1980; Leming, 1981, 1985; Chazan, 1985; Caduto, 19P5). 



A few years ago one ot the writers of this document had occasion to join a team of 
professional educators which was assigned the task of evaluating a rural secondary school 
in southern Illinois. This writer's specific responsibility was to inspect the curricular pro- 
gramme in the science department One of the first things he noticed was the school's set- 
ting. The school was out in the country. Just south of the school, no more than 100 yards 
away, was a large tract of oak-hickory deciduous forest, unaltered and ripe for teaching 
ecology. In front of the school was a wide ditch which was water- soaJced. In spots, 
standing water could be observed complete with plankton, associated water insects, and 
amphibians. Just across the highway lay a railroad track, and beyond the tracks was a very 
large segment of the National Forest, which covered much of the region. 

Seldom, if ever, had the writer observed a school with such rich natural resources 
availabjle within a five minute walk of the classroom. Excited with the prospect of finding a 
nch science program for students, the writer observed several classes and spoke with the 
teachers in tlie science department. The biology teacher was interviewed last. He was 
quick to inform the writer that he didn't allow his students out of the classroom, and there- 
fore, didn't use the resourcis which were so close to the biology room. 

Unfonunaiely. this situation is far more typical than one would like to admit. We 
often refer to the above situation as a "two by four classroom"; i.e., two covers of a book 
and four walls of a classroom. And, we are almost certain that students coming from such 
a classroom will not be developing increased environmental sensitivity, will only have lim- 
ited ecological knowledge, will not be aware of the resources of the area, will not be able to 
investigate serious issues within the region, and will not know how to engage in efforts to 
resolve the imponani issues facing their community. In short, by not providing students 



Commiinifv Resources and Fiold Trips 
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with opportunities to interface with appropriate community resources as a pan of instruc- 
tional programmes, we are seriously impairing students' ability to develop as environmen- 
tally literate citizens. This unfortunate state-of-af fairs could, at least in pan, be remediated 
by teacher educators who train preservice teachers in the strategies for using community/ 
regional resources in their teaching. 

The above scenario also stands in sharp connast to those situations where teachers 
have not only sought to make use of the school site as an outdoor classroom for their stu- 
dents, but who have worked with their students to either set aside, or even improve their 
school site for this purpose (e.g., svith tree plantings; plantings for insects, birds, ard 
mammals; brush piles as habitats; watershed or stream clean-ups; and the like). In one 
school, a teacher developed a series of "around-the-seasons" lessons for teachers in her 
building to use with students on their school site. The use of the school site was advocated 
by the school district science coordinator and the school principal, and support for site de- 
velopment was provided by personnel from a state resource agency. 

Similarly, in another local school district, the science coordinator has been working 
witii teachers in each building to develop landscaping and lesson plans for their school 
sites. The science coordinator has also arranged with local college faculty to provide these 
teachers with an intensive inservice session focusing on the development and use of their 
outdoor classrooms. These are simple examples of how cooperation from a few key 
teachers and resource people can help to overcome the limitations of the "two by four 
classroom" by working to provide students with appropriate educational experiences using 
locally available resources. 

Readers of this document should note that the above examples emphasized the use 
of one type of local/regional resource (i.e., school grounds) for instructional purposes at 
the 'Environmental Sensitivity' and 'Ecological Foundations' levels. As the previous 
methods/resources chart clearly indicates, there are other kinds of community/regional re- 
sources which could be used for instructional purposes at these levels, and there arc many 
other kinds of community/regional resources which could be used for instructional pur- 
poses at the remaining three goal levels. What are some other strategies associated with the 
use of such community /regional resources? 



Tnventorvin g and Usiny Community Resources 

One common strategy is the development of "resource inventories". The writers 
have been involved in a number of resource inventories in the United States over the past 
twenty years. A resource inventory is a printed inventory of both physical and human re- 
sources available for instructional use within a specified area or region. This inventory can 
take the'form of a manual or book, it may be computerized, or it can simply be developed 
as a card file to be used by all instmctors in a school programme. Regardless of the form, 
it will be important to include particular kinds of information about the resource and its in- 
structional use in an inventory. Once an inventory of this type is developed, the critical 
question then becomes "Who will use it?". 

Research is quite clear on the use of resources and resource inventories. Teachers 
who are familiar with area resources and who have thought through how to use them in- 
structionallv will use them far more than teachers lacking such experiences (Gardella, 1979: 
Wilke, 1980; Yockers, 1980; Wilke & Leatherman, 1983; Peyton, 1984). Researchers 
have found that those teachers who were trained in the inventorying of community/regional 
resources, and who were actually involved in the inventory process are the ones who will 
use those resources with their students to a far greater extent than will other teachers. This 
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holds true for teachers who are provided with training in resource inventorying, or who are 
provided with training in the use of a particular resource inventory (manual). Further, 
teachers who simply have access o a resource inventory (i.e., without special training in its 
use) tend to use such resources the least. In other words, if professional educators wish to 
see teachers use community/regional lesources, they must train the prsservice teacher to in- 
ventory resources and involve Siem in the development of a resource inventory (manual). 

With these thoughts in mind, the writers have incorporated: (1) a sample of a Re- 
source Inventory Worksheet, and (2) a fictional Sample Resource Inventory on the fol- 
lowing pages. These are included for interested readers as general guides for use in de- 
veloping resource inventories. The reader should feel free to use andb^ »* modify the inven- 
tor\' form as is needed in her/his own particular situation. 

What kinds of resources can be inventoried for an environmentally-related resource 
inventory? A few examples would include resource people such as wildlife biologists, 
game wardens, botanists and greenhouse workers, commercial fishermen, trappers and 
hunters, ranchers and farmers, waste disposal personnel, wastewater personnel, sewage 
treatment plant operators, energy plant operators, insect and pest control specialists, envi- 
ronmental organization activists, and local/regional government officials involved in envi- 
ronmental maners. 

Other examples would include physical resources or resource sites such as na- 
licnal/state wildlife refuges and parks, national/state forests, typical ecosystem/biome sites, 
local parks having environmental potential, farms and ranches, zoos and botanical gardens, 
museums, fish hatcheries, sewage treatment plants, waterworks, garbage dumps (landfills) 
and other disposal sites, electrical utilities, energy mines and drilling sites, fertilizer indus- 
tries, toxic waste dumps, university facilities such as departments of fisheries and wildlife, 
nature and environmental centers, and recycling centers. As may be obvious, the list of 
possible resource sites may be quite large. For this reason, each facet of a resource inven- 
tor\' should be planned carefully. 



The Resource InvcTiory Worksheet 

Name of the Resource: . 

Appropriate Content Area Usage: , 

Appropriate Resource Usage: Field Trip In Class Use ; Investigation by 

Students ; Other (Please Explain) 
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Address/Location: 



Contact Person and Address. 



. Phone: 

Facilities: Shelter ,; Restrooms_ ; Other (Please Explain) 



i . 

Suggestions fot Use of the Resource: 



Use Liniitaiions/Rcsnictions: 



Sample Resource Inventory for a File System or Print Document 

Name of Resource : Kinkaid Wildlife Refuge (Fictional). 

A pprop'riate Content y^rea Usage : Ecology, Environmental Science, Environmental Stud- 
ies, Methods in Environmental Education. 

Appropriate Resource Usage : Field Trip; Investigation by Students; Specialists Invited to 
Speak to Students in Class 

Add ress/lwOcation : The Kinkaid Wildlife Refuge is located fifteen kilometers west of 
Muiphy. Written communication should be sent to: 

The Refuge Manager 
Kinkaid Wildlife Refuge 
P.O. Box 16(X) 
Murphy, (State) (X)459 
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Contact P?r<Hpn ^itf A;ljr?<!,s: Mr. Hairy Inscll, Refuge Manager or Dr. Armond Brewer, 
>\'ildlife Biologist, Telephone: 778-1420; 8AM - 5PM 

Faciliti?^: Shelter and Restrooms are available in the Main Refuge Building. This building 
also has a small auditorium. The two picnic areas on the refuge are available on a 
firsi-come first-serve basis. Each area has resiroom facilities (outhouses), and 
consists of fivs sites, with two tables at each site. 

Suggestion!; for Use of the Ry^nyr^y Kinkaid Refuge is an excellent place for students to 
observe/study the typical deciduous forest, temperate grassland and pond commu- 
nities. The refuge is home to ten species of endangered plants, and six species of 
endangered animals (i.e., birds, mammals, amphibians). Seriopf issues surround 
several of these animal species, and refuge personnel are willing to have super- 
vised students observe/study these animals with some restrictions. Refuge person- 
nel are also willing to speak to appropriate classes in schools within 30 icm. on re- 
lated issues with advance notice, or to be interviewed (in person, by telephone) by 
students conducting serious issue investigations. 

.y.s? Umita;i9n?/R??ni<PtiQns: Although the refuge may be visited by any school group 
making arrangements in advance, supervised college students are the only students 
whc :an gain access to certain areas due to the potential threat to protected animal 
species, and potential danger to the students. Students will not be allowed in des- 
ignated areas during cenain nesting, rutting and mating seasons. 



The Effective IW^ nf Fipirj J^jp^ 

Since many community/regional resources involve the use of field trips, it is cx- 
cremely imponant to give the TEP/SEE student training in their use. It is also imponant to 
make use of field trips during the TEP/SEE programme so as to give students first-hand 
expenenccs with resources and the contents associated with them. 

In order to be maximally effective, the field trips should be task oriented A simple 
excursion outside of the formal classroom can rarely, if ever, be justified as an effective use 
of lime and resources. Therefore, it is up to the instructor to provide the parameters needed 
to insure success. The task for the student may be one of several types. It can involve a 
studem-generated descnption of something (e.g., as in the Ecosystem Observation Activ- 
ity). It can involve investigating and answering one important question in depth. It can in- 
volve some son of inquiry which demands that problem solving skills (e.g., problem iden- 
tification and definition) be applied. Or it can involve a suA'ey which necessitates the use 
ot an instrument students have prepared in advance for collecting specific on-site data Ci.e 
on the basis of critical observations). 

An example of an inquiry-oriented field trip worksheet is included on the next two 
pages for consideration by interested readers. The reader should feel free to use and/or 
modity this worksheet as is needed in her/his own particular situation. It should also be 
no^.ed that this particular field trip/worksheet could be used as one activity within the con- 
text of a larger solid waste case study developed for use at the middle school level bv 
Hungerford, Ramsey and Volk (1989). A brief outline of this case studv is presented in 
the next section. ' ^ 
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Besides providing a definite task for students on a field trip, several other consider- 
ations are imponant Of the considerations identified in the list on the following page, sev- 
eral. though not all, are crucial. Among these are: 1. A preliminary trip to insure that the 
instructor is familiar with the resour:e (as needed); 2. Arrangements for a visit to and use 
of the resource (as needed); 3. Arrangements for transponation (as needed;.; 4. Parent 
consent forms for panicipating students (as needed); 5. Plans for students' health and 
safety (e.g., preparation of first aid equipment on the basis of students' medical histories, 
conditions and medications; adequate provisions for water and food, and for restroom fa- 
cilities): 6. Pretrip discussions with smdenis about the nature of the trip, the resource, and 
their assigned tasks; 7. Pretrip preparation by students for required tasks, such as prepa- 
ration of data collection instruments (as needed); 8. Discussion concerning student be- 
havior on the trip; 9. Posttrip data analysis, synthesis, and reporting (e.g., by individual 
students, by small groups). 

Other parameters may be needed, depending on the nature of the trip. If the in- 
structor is taking the class on a trip to the landfill, for example, students may be assigned 
an additional task of observing litter/illegal dumping along the route to the landfill. Or, if 
the trip is to an excellent example of the dominaii: ;;cosystem (biome) in the region, the in- 
structor may ask students to take notes cnrouie on the ways in which humans have modi- 
fied this biome. Thus, even transportation time can be used effectively if arrangements and 
expectation are established with this in mind! 



The Garbage Dump Field Trip Worksheet 

Your Name: . -I^ati 



1. Identif\', in writing the location of this dump. What is the extent of this sue in acres or 
hectares? (You may also wish to include a map and/or a drawing to funher clarify lo- 
cation and size.) 

2. What are the priman- uses of land surrounding this dump? Is it primarily surrounded 
bv undisturbed areas (e.g., woods)? By some form of business or industry? By 
fannland? By residences? Or, by some other form of land use? What are property 
values like for land adjacent to this dump? What kind(s) of problem(s), if any, does 
this dump present to area land owners? (You may also wish to include this information 
in your map or drawings.) 

3. What size of an area does this dump serve; i.e., how far away do people live whose 
garbage winds up here? What is the approximate population of users (i.e., number of 
households or people using it)? 

4. How do people living in the area use this as a waste disposal site? Included should be a 
list of the major kinds of waste observed here, and any apparent methods for the sepa- 
ration of these different kinds of waste. 

5. Dumps can be classified as open dumps, basic and sanitar>' land^lls (i.e., dumps with 
periodic soil covering, without or with attention to air and water pollution and pests, 
respectively), rubbish bun.ing dumps, and secure landfills (i.e., for hazardous solid 
and/or liquid wastes). Into which category or categories, does this dump fit? Why*^ 
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6. Is this a legal dumping area; i.e., does it conform to ihf legal statutes governing waste 
disposal in your area? Yes No What is your evidence? 

7. Is there any evidence that animals inhabit or regularly scavenge this dump? Yes ; 

No . Which kinds of animals? Do these animals appear to present any health 

and/or safety problems, either to the animals or to humans? What is your evidence for 
this? 

8. Are there any water ways within, surrounding, or nearby this dump site? Yes : 

No . Do these water ways receive runoff (surface) water from the dump? Is there 

any evidence that they receive groundwater discharge from the dump site? If so. what 
problems might (or does) this cause for the surrounding ecosystem? 

9. Is there evidence of other kinds of pollution in the area of this dump? Yes ; No 

■ (Please consider air, noise and visual pollution.) 

10. How long can users rely upon the present disposal site, without expansion and/or with 
planned expansion of this site; i.e., what is the projected lifespan of this as a disposal 
site? What are the future plans for waste disposaJ in this user area? 

11. Are there alternatives to dumping for the people who are using this dump? Yes ; 

No . If so, what are they? 

12. Are any users of this disposal site currently utilizing any of these alternative solid waste 

disposal methods? Yes ; No . If so, which methods are being used, and to 

what extent are they being used? Can you draw any conclusions about how these 
''Itemative practices relate to the projected'lifespan of this disposal site? (*) 

13. Can this disposal site be reclaimed? Yes ; No . If so. how can, or how 

should this be done? Are there any legal restrictions/regulations governing the 
reclamation of garbage dumps? 

14. What could your class do to attempt to remedy potential/actual problems surrounding 
this situation? In the case of illegal dumping, should you/your class get involved in this 
kind of controversy? Why (or why not)? 

• Note: Readers may recognize that, in order to generate an adequate response to this par- 
ticular question, students will be required to develop and use some form of questionnaire 
(e.g.. given to users at the disposal site). A questionnaire suited for this purpose was in- 
cluded in Hungerford. Ramsey, and Volk (1989), and has been reproduced in the next 
section of this document 



Teaching for Concptual Knowledge in Ecology 

The knowledge of ecological concepts and principles is seen as critical since it is 
invariably called into play when interpreting the ecological dimension of complex environ- 
mental issues. Seen in this context, the authors take the position that it is more appropriate 
for instruction to focus upon the acquisition and application of ecological concepts and 
pnnciples than to focus upon knowledge of ecological facts per se. 
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According to learning theory, concepts may be defined as mental images, or pack- 
ages of understanding and meaning which help humans interpret/classify everyday objects 
and events, or the relationships among those objects and/or events. Further, it is imponant 
to note that concepts may be related, and organized into broader mental frameworks often 
referred to as "conceptual schemes" (Klausmeicr & Harris, 1966; Bruner, Goodnow & 
Austin, 1977; Wadsworth, 1978; Driver, Guesne, & Tiberghien, 1985). Without getting 
lost in theory, it is important to point out that these mental images (concepts), individually 
and collectively, shape the way we interpret and respond to everyday phenomena. 

For example, in the past, many individuals viewed undisturbed forests as wilder- 
ness to be feared or tamed, or as wooded areas (e.g., Nash, 1982; Bergon, 1980; 
Brooks, 1980). Without the benefit of insights derived from a knowledge of ecological 
concepts, it would have been difficult for such individuals to comprehend the forest from 
an ecological perspective (e.g., as a habitat for animal species, as a dynamic bionc commu- 
nity in a particular successional stage, and so on). When individuals have the benefits of 
such knowledge (i.e., such a conceptual scheme), at least they have the opponunity to un- 
derstand and appropriately respond to the forest as an ecological entity. It should be noted, 
however, that many other variables have been found to influence a person's behavior 
(Hines & Hungerford, 1984; Hines, et al., 1986/^; Sia, et al., 1985/6), and so, readers 
should be careful not to overemphasize the influence of (ecological) knowledge on 
behavior. 

Surveys of programme and teaching practices in EE indicate that ecology is taught 
quite extensively across the U.S. (Childress, 1978; Champeau, et al., 1980; Disinger, 
1981; Volk, et al., 1984), and in other pans of the world (Unesco, 1977; Unesco-UNEP, 
Quarterly). However, research also indicates that school groups and samples of the gen- 
eral oublic are liinited in their comprehension of many ecological concepts, particularly in 
more complex areas such as population, adaptation, and evolution (Marcinkowski, 1984). 
Since knowledge of ecology serves as a critical foundation for interpreting aspects of many 
environmental issues, this goal level should not be treated lightly. Careful instructional 
planning is required here. For example, simpler definitions of a given concept should be 
introduced before more complex definitions (e.g., a community /ts a g.-oup of pbnts and 
animals living together in the same area, before a community as r. food web or as a system 
of energy transfers), and simpler concepts should be introduced before more complex ones 
(e.g., as in the SCIS.life science hierarchy). Planning should take into consideration that 
individual concepts and concepmal schemes can expand over the course of instruction. 
One example of a well developed instructional plan for teaching ecological concepts in 
middle school settings is presented by Hungerford, Ramsey and Volk (1989; See Chapter 
III). 

There has been extensive theoretical development in the area of concept learning 
over the past twenty-five years. Some of the resulting iheory/is apparent in the previous 
discussion, and much if it is more-or-lcss applicable to the learning and teaching of eco- 
logical concepts at the middle school level. What follows is an introduction to five theo- 
rists' views and approaches on teaching and learning concepts. These have been included 
on the premise that approaches used to organize the teaching of ecological concepts can be 
enhanced by drawing upon what is known about teaching and learning concepts in science 
and other subject areas. 

The thiree main components which arc usually involved in the learning/teaching of 
any concept are: (a) direct and indirect experiences, (b) language used in labeling and de- 
scribing the objects/events of experience, and (c) mental images or representations of those 
objects/events, or of the classes of objects/events to which they belong. Thus, learning 
theorists tend to concur that some form of experience is necessar\' to help build and shape 
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accurate concepts or images. Conversely, a reliance upon language alone to help shape 
concepts can be unnecessarily limiting. ..the potential for misunderstanding and misinter- 
pretation is enormous, and the subsequent difficulty of helping students unlearn miscon- 
ceptions in favor of more adequate conceptual understandings has been found often to be 
difficult (Osborne &. Fry burg, 1985; Driver, Guesne, &Tibcrghien. 1985). 



The Theories of Bruner and Karplus 

In any event, it appears that experie.^ce with objects/events, coupled with the learn- 
ing of language to idendfy and describe those objects/events docs contribute tr the forma- 
tion of concepts (i.e., mental images). Learning and instructional theorists have tended to 
emphasize these three components in differing ways, and therefore tend to approach or or- 
ganize concept instruction differently. Models based upon the work of theorists like 
Bruner and Karplus emphasize instruction on a panicuiar coicept (e.g., habitai), while 
models based upon the work cf theorists likt Piaget, Ausubel and Novak emphasize the 
relationships among a set of associated concepts (e.g., the relationships among the envi- 
ronment, range, habitat and niche concepts). 

For example, according to Bruner's model, it would be important to he\p learners 
differentiate between positive and negative examples of a concept (e.g., all green plants 
serve as examples of producers), and between defining and noisy characteristics ot a con- 
cept (e.g., not all producers have roots). Within this model, the set of defining character- 
istics serves as the concept rule or definition (Joyce & Weil, 1980). The most common 
wa^ s cf presenting examples and characteristics are through direct and/or indirect experi- 
ences Indirect experiences might include the use of pictures and line drawings, slides, 
fi'.m'itrips, and the like in classroom settings. These lands of experiences could provide 
learners with opportunities to observe, compare and classify an array of objects/events with 
relative ease, and thereby contribute to the formation of concepts. 

Another model, Karplus' "Learning Cycle", places great emphasis upon the in- 
structional role of direct experiences (Karplus, 1967; SCIS, 1968, 1974). The cycle be- 
gins with direct experience (the exploration of objectVevents), shifts to the description of 
experiences and the introduction of terms for the concept being emphasized (the invention 
of the concept), and ends with the application of the invented concept to a new set of ob- 
jects/events via direct experience (the discovery of applications for that concept). 

Since the learning cycle is designed to incorporate direct or 'hands-on' experience 
of objects/events associated with the selected concept, laboratory (e.g., fruit fly popula- 
tions, aquaria and terraria) and field experiences (e.g., observations of pond life and ter- 
rescnai micro-communities) are seen as crucial components to the teaching and learning of 
concepts (e.g., population growth, species interaction, biotic community). Tl»cse kinds of 
experiences are emphasized in ecology-related curricular materials developed around the 
learning cycle (e.g., SCIS, SCIS II, S'CnS). In addition, the Ecosystem Obervation Ac- 
tivity presented earlier in this section could easily serve as a field-oriented discovery activ- 
ity. The learning cycle has proved to be a powerful instructional model in theon- and in 
practice. 



The Theories of Piappt. Aiimihel and Novak 

The theoretical work of PiageL .Ausubel and Novak stipulate that related concepts are orga- 
nized into broader frameworks often referred to as conceptual schemes However, while 
.Ausubei and Novak emphasize the LTiportance of helping learners understand in meaningful 

1 1 1 



lis 



ways the relationships among various associated concepts, Piaget tends ro ennphasize the 
imponance of relating both common and new experiences to one's conceptual schemes 
(Joyce & Weil. 1980). Thus, the work of both Ausubel and Novak concentrates nv>re on 
maximizing meaningful conceptual growth using deductive, verbal/reception lea^/ning 
strategies, while Piaget's work concentrates more upon expanding students' conceptu^ 
understanding using inductive, experiential learning strategies. 

According to Piaget, one's conceptual schemii is used to mediate, or interf^et expe- 
riences. New experiences may either be s-ssimilated (i.e., easily interpreted using one's 
conceptual schema) or accommodawd (i.e., not easily interpreted, and so, serve as a dis- 
turbance and an incentive to modify one's schcnte so that it is more adequate in interpreting 
this type of experience). As a result thern are basically two instructionaJ approaches which 
make use of these ideas. The first is to organize instructional experiences such chat they 
build upo.i previously learned concepts (e.g., present predator-prey relationships in terms 
of th^ previously leam»«i consumer concept). The second approach encourages accommo- 
dation by intentionally providing learners with aii event they cannot easily interpiet (Joyce 
&. Weil, 1980). Since instructors often cannot plan cn encountering such discrepant events 
during field trips, it is more common to organize these as demons'jation and/or laboratory 
experiences (e.g., Lien, 1987). On a practical basis, these usually pique learners' curios- 
ity, while on a theoretical basis, these can lead to a modification cf learners' conceptual 
schemes. 

Though the work of Ausubel and Novak are closely related, their ideas will be pre- 
sented separately. The phrase which best characterizes Ausubel's view is "Discern what 
students already know and teach them accordin^y". The term he uses to describe the kind, 
clarity, sophistication, and organization of known concepts is cognitive structure. In addi- 
tim, Auiubel emphasizes the relationship bet>veen learners' cognitive structures and the 
way in which subjert matter is organized within the disciplines. These views hold several 
imponaiit implications for concep* teaching and learning: (a) -rffon shou'd be made to dis- 
cern what students do and do not know abo\<t a set of concepts to be taught; (b) early in 
instruction, a bridge should be provided between what students already know and what 
they will be learning; (c) a cohesive structure, for the concept.* to be uught should be pro- 
vided; (d) the instructional sequence should begin with the most gencrU points, and 
gradualW progress into greater and greater detail; and (e) ac.jvities should be structured 
v'hich relate the new concepts to one another, and to previoush learned concepts (Ausubel, 
Novak, & Hancsian, 1978, Joyce & Weil, 1980). 

The instructional approach which Ausebel is probably be.'^t known for is the ad- 
vance organizer; an approa:;h which attempts to address points (b) and (c) above. An ad- 
vance organizer is basically aii introductory statement presentee before other learning tasks. 
It serves to introduce the concepts to be learned, anr^ attempts to tie what learners already 
know to those concepts at a higher level of absti'action and inclusiveness (i.e., using 
broader concepts) than will be used in die subsequent learning tasks. Its purpose is to help 
students begin to develop an overaiching conceptual structure into which the concepts to be 
taught will fit. Advance organizers have been used effectively prior to field-based instruc- 
tion. In addition, post-trip dis':ussions would serve as an ideal opportunity to address 
point (e) above. 

Novak expresses many of the same concerns as Ausubel with respect to concept 
learning. However, his response to tiie five points (a-e) identified above has involved the 
development and use of concept mapping as an educational tool. According to Novak and 
Gowin (1984). 
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Concept maps are intended to represent meaningful relationships between 
concepts in the form of propositions ... propositions are two or more 
concept labels linked by words in a semantic unit ... concept maps work to 
make clear to both students and teachers the small number of key ideas they 
must focus on ... a map can also provide a kind of visual road map showing 
some of the pathways we may take to connect meanings of concepts in 
propositions (p. 15). 

As tlie name implies, concept maps are visual and semantic representations of rela- 
tionships among a set of associated concepts (e.g., among the concepts associated with a 
broad concept such as population density, or ecological succession). Concept maps have 
been used for curricular, preassessment, instructional, and evaluation purposes. For ex- 
ample, an instructional planner may attempt to map the primary concepts he or she intends 
lo cover in a unit on species interactions (e.g., which may be intra-specific or inter-specific; 
and these in turn may be competition, pr«iation, or symbioses; and symbioses may be 
mutual, commensal, or parasitic; and so on). Assuming that students have been taught 
how to concept map, the instructor may ask students - individually or collectively - to create 
a map for the key concept "species interactions" prior to other learning tasks. 

While collective mapping does net provide insight into the conceptual scheme of 
each student, it does allow for extended discussion of concepts relevant to 'this key concept. 
In addition, a map created for cuiricular purposes may be formalized and shared with Sw j- 
dents at the outset of the unit as a road map of concepts to be covered. Students may then 
use this map as a guide for note-taking or studying. If a map is not provided, students may 
be encouraged to create their ov/n from reading and lecture notes. Following one of 
Ausubel's ideas, concept mapping may be used by the instructor as a synthesis tool, 
whereby the concepts taught are linked together in a map, and perhaps even linked to other 
concepts previously learned. Finally, students familiar with mapping may be asked to do 
so as pan of a unit test (Novak & (jowin, 1984). While concept mapping is a relatively 
new strategy, it has proven to be both a flexible and a useful tool. 

Readers ai*e encouraged to consider how these five views and approaches may be 
used separately, and, at more advanced levels, in various combinations, to help improve 
instruction and learning of ecological concepts. Since this only serves as a general intro- 
duction to each theorist/approach, interested readers are encouraged to explore these theo- 
rists' ideas further using materials cited in the bibliography. While this kind of exploration 
may be useful for some, for others it may be appropriate simply to use a basic combination 
of classroom, field and laboratory exercises which seem to work best with their students 
(i e., which generate enthusiasm and effective learning). 



Methods A.ssociated with the Teaching of Issues 

Perhaps the major content area associated with environmental education (EE) is that 
of environmental issues (e.g., Harvey, 1976; Han, 1981). Similarly, given the unique 
developmental characteristics of the middle school learner, it seems appropriate to focus in- 
struction on real-life problems, and on the encouragement of independent, critical thinking. 
It would appear that a major and recommended focus might be that of environmental issues 
and alternative solutions ... their identification, analysis, investigation, evaluation, and 
eventual remediation. 

What is an environmental p-oblem and an environmental issue'' Probably the sim- 
plest definition of an environmental problem is as follows: those bio-physical conditions in 
the (nauiral) environment which may be deemed impacts, threats or risks on the basis of 
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human-environment interactions. For example tropical rainforest destruction has been re- 
ferred to as an environmental problem since there an; observable biological and physical 
impacts, as well as potential long term risks from those impacts. 

The definition of an environmental issue follows from this: those environmental 
problems or conditions on which there are differing socio-political views (differing human 
beliefs and values). For example, differing individuals and/or groups may disagree about 
the existence of a problem; about the causes, the magnitude or 'Jie imponance of an appai- 
ent problem (e.g., acid rain, toxic waste sites, harvest of whales); or even about which of 
the alternatives would serve as the nio.n acceptable or effective solution. These disagree- 
ments may range from being relatively confined to widespread and from civil to openly 
hostile, and may reflect any combination of beliefs (i.e., scientific and otherwise) and 
values. 

Examples of issues fitting this definition would include those noted abov?;, as well 
as: human population growth, land-use management, nuclear power generation iuid waste 
disposal, suiface and ground water contamination, endangered species and habitat destruc- 
tion, clear-cutting in temperate forests, desertification, marine fisheries management, loss 
of non-renewable energy resources and mineral resources, pesticide use and food produc- 
tion, depletion of aquifers, conversion of wetlands to agriculture or residential areas, loss 
of topsoil and non-point source pollution, solid waste disposal, beverage container legisla- 
tion and recycling, air pollution, noise pollution, and loss of genetic diversity in food 
crops. Any set of issues may be labeled or categorized in a variety of ways, for the prob- 
lems/issues are not isolated entities as these separate labels or categories might imply. 

For the purposes of this section, the term issue will be used more generally to refer 
to both problems and issues as defined herein. Thus, the writers have established two 
niles which govern the identification of an environmental issue: (a) it must relate to some 
environmental problem; i.e., apparent bio-physical impact, tiireat or risk; and (b) it must 
truly be an issue; i.e., there must be evidence that people disagree about the status or res- 
olution of that problem. In short, it must have social and/or ecological significance. When 
a problem/issue meets these criteria, one can assume that an environmental issue has been 
identified. 



What Should the Outcomes of Tssue Tnsfrnctinn Rp? 

Professionals in the field of environmental education (EE) have agreed that a major 
coal for EE is " to provide every person with opponunities to acquire the knowledge, val- 
ues, attitudes, commitment and skills needed to protect and improve the environment" 
(Unesco. 1978, p. 26). As implied in the quote, this goal subsumes a number of prerequi- 
site skills. These skills include: (1) the ability to identify environmental issues; (2) the 
ability to analyze issues by correctiy identifying sub-issues, parties at issue (players), posi- 
tions taken on the issue/sub-issues, and the beliefs and values associated with tiiose posi- 
tions: (3) the ability to investigate issues in a manner so as to identify the facts .surrounding 
them and their potential solutions, along with their social, economic, political, legal and 
ecological ramifications; (4) the ability to evaluate issues and to determine the best ap- 
proach for resolving it; (5) the ability to develop an "action plan" which can be imple- 
mented in an attempt to resolve, or help re.solvc a particular issue; and (6) the ability to ex- 
ecute an " action plan" if that plan is consistent with her/his values. 

These are not instructional objectives (intended outcomes) familiar to most instruc- 
tional planners (Childress, 1978: Wilson, 1988). even though thev are recoenized to be 
imponant (Champeau, et al. 1980; Volk, Hungerford, & Tomera,'l984). Meeting these 
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objectivjs will necessitate a great commitment on the part of the professional education 
community, and specifically, of the TEP/SEE instructors. 

Meeting t^iese instructional objectives is not an easy task. If we look at the body of 
research concerning issue -oriented instruction, several important findings become apparent. 
These include: 

1. Although textbook coverage of issues is on the increase, there is a general lack 
of issue coverage available for use by the teacher. Where issue coverage is 
present ^e.g., in science texts), it tends to be at an awareness level, without op- 
ponunity for indepth issue skill development or training for citizenship respon- 
sibility (e.g., Stevenson, 1986). 

2. While issue insmicrion is on the increase, it is not a pervasive area of instruction 
in today's classrooms. Where it is found, it remains, by and large, an aware- 
ness activity. Thus, the critical outcomes of issue instruction are not being re- 
alized to any measurable degree (e.g., Childress, 1978). 

3. If citizenship participation is a desired state for students (either preservice teach- 
ers or middle school students), it will not be attained by teaching issues at an 
awareness level (e.g., Sivek, 1982; Ramsey, et al. 1981). If we want our stu- 
dents to be responsible citizens, we must help teach them how to do do this. 

4. Where print materials and issue instruction have moved learners beyond the 

awareness level, this has been found to contribute to middle level students' aca- 
demic success, intellectual growth, and citizenship involvement in issue 
remediation (e.g., Klingler, 1980; Volk, 1981; Ramsey, et al., 1981; Jordan, 
et al., 1986; Ramsey, 1987; Holt, 1988). 



It appears, then, that issue instruction can and must transcend a simple awareness 
of issues, aiid provide more direct training in the skills noted above if we are to expect stu- 
dents to be able to use these .skills as citizens in the issue resolution process. As noted in 
the last point (* 4.). the writers have witnessed the successes of such training effons with 
middle level preservice and inservice teachers, and with their students, and so, know ihat 
such effons can be very worthwhile. 

With these thoughts in mind, the writers recommend four instructional levels to be 
used in issue instruction and present these goals on the following page. These instructional 
levels are simply a modified version of the curriculum goals presented in Pan I. In this in- 
stance, they have been modified after looking at issue instruction, and more specifically, at 
what the elements of issue instruction should be. 



What nre the Options for Organizing Issue Instruction? 

As noted in the chan on instructional methods and resources for teaching at each 
goal level, there are a number of options available for issue instruction. Methods common- 
ly used to help learners develop an awareness of various environmental issues include: (a) 
field trips to regional sites where impacts or threats are apparent; (b) films which portray 
environmental i.ssues (i.e.. ranging from a survey of issues to tbf. treatment of one issue in 
depth); (c ) basic case studies which provide in-depth analysis of particular issues, often in 
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Instructional Levels for Issue Instruction 



Level I. The foundations Level 

At this instructional level, learners are provided with the prerequisite 
scientific knowledge (content) needed to identify, understand, and in- 
vestigate the issue(s) in question. 

Level 11. The Issue Awareness Level 
At this instructional level, learners are provided with the concepmal 
knowledge associated with a variety of discrete issues. Learners devel- 
op an understanding of the "anatomy of issues" including bio-physical 
and socio-political aspects of issues, and a recognition of the various 
beliefs and values held by interested parties which impinge so heavily 
upon the origin and resolution of issues. At this level, learners also be- 
come involved in analyzing the ecological and culmral implications of 
issues and their resolution (e.g., economic, social, legal and political 
consequences). Finally, at this level, learners develop a deeper under- 
standing of the need for them to become involved in issue investiga- 
tion, evaluation, and resolution. 

Level III. The Investigation and Evaluation Level: 
Training and Application 

At this level, learners are provided with the knowledge and skills neces- 
sary to permit them to investigate/analyze issues, and evaluate alternative 
solutions for resohdng those issues. Learners also become involved in 
the investigation process, including data collection iJid interpretation, as 
well as the drawing of and communication of conclusions. 

Level IV. The Issue Remediation Level: Training and 
Application 

At this level, learners develop those skills necessary for making re- 
sponsible decisions concerning the resolution of environmental issues. 
Likewise, learners are provided with the opportunity to prepare and 
evaluate "action plans" for issue resolution. Additionally, ii supports 
learners in the application of action strategies if and when tiiey are moti- 
vated to implement their action plans. 



issues, often in a particular location over a set period of time (e.g.. Tanner, 1976; Wilson 
& Tomera, 1980; Childers, 1981); and (d) reading materials, including texts, books, 
periodical literature and other materials likely to carry informrrrion about issues. Newspa- 
pers and files of newspaper clippings are two of the most common and effective sources of 
print information about issues of local significance. 

The above methods can also be used to address most of the conceptual awareness 
goal statements presented in Pan I. However, instructional planners must be careful to in- 
sure that the panicular resources to be used cover topics emphasized in those goal state- 
ments. For example, many, though not all film specials by Cousteau could be used in in- 
structional segments designed to address goals emphasizing the need for issue investigation 
(Goal and the need for responsible citizenship action (Goal #11). 
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Similarly, films and print materials addressing a particular issue gathered from dif- 
fering sources could be used in addressing the goal emphasizing the role of differing posi- 
tions, beliefs and values in an issue. For example, a review of film and print materials on 
acid rain consciously gathered from varied sources (e.g., The Acid Rain Foundation, 
Canadian Coalition on Acid Rain, The Conservation Foundation, National Film Board of 
Canada, Edison Electric Institute, National Coal Association, National Acid Precipitation 
Assessment Program, etc.) could be used in this way. Further, these materials could be 
used as the informational basis for developing some kind of simulation or role-play in 
which students construct and defended panicular positions (e.g., a joint Canadian- 
American Board hearing on a newly proposed legislative initiatives pertaining to reductions 
in sulfur and nitrous oxide emissions). 

After students have been exposed to various resources and participated in various 
activities penaining to a select issue, a brainstorming activity could be used to help them 
identify and discuss the variety of approaches which could be used to remediate that issue 
(Goal #8). These kinds of activities are imponant since they can help learners develop 
broader views about and insights into environmental issues. However, readers must real- 
ize that if and when issue instruction is stopped at this point, as is often done, learners will 
not have had the opponunity to developed those skills previously identified as desired out- 
comes of issue instruction. 

In response to this, the writers suggest that issue instruction consists of a series of 
activ ities designed to cut across the four levels of issue instruction. Funher, there appear to 
be tv»,o promising, and educationally viable alternatives for accomplishing this within the 
teacher education specialization (TEP/SEE), and subsequently, at the middle level. Both of 
these options are flexible, and so may be used iu either core courses or on an infusion 
ba-is. One of these option entails the development and used of extended case studies for 
presentation in science and social studies classTXX)ms. The other focuses upon training stu- 
dents in those skills which will permit them to investigate issues on their own. and subse- 
quently, upon providing them with opportunities to do so. Both of these options can allow 
for indepih issue coverage. 

Both options can also be easily adapted for use across the middle level grades. 
However, if one programme were to consider using both options, the case studv option is 
probabK' more appropriate for use in the lower middle level grades, and the skill develop- 
ment option in the upper middle grades. Use of both options across the middle level grades 
vv ouid cenainly provide the learners with adequate opponunit>' to develop all of the skills 
identified as desired outcomes of issue instruction. Thus, under these circumstances, it is 
appropriate to prepare middle level teachers to use both options. 

The Case Studv Format of U<iu9 Instruction. Many readers will no doubt 
recognize that the term "case study" is used in a number of divergent ways within educa- 
tional circles. For example, some case studies are descriptive and/or an'alvtic repons of 
conditions in a given context over a set period of time le.g.. Caldwell. Haves. &: 
Mc Whine.'-. 1976;_ Schoenfeld & Disinger. 1978; Berger. 1986; National Research 
Council. 19S6). Vv'hile these may be termed educational case studies in so far as thev re- 
\ lew educational conditions, or may be used in educational settings, thev are not designed 
for use in K-12 settings per se. Case smdies designed for use in K-12 settings usual! v in- 
viude a vanety of pnnt and non-print resource materials, as well as a set of accompanVing 
ies.<ions or student activities. This is the general meaning of the term case studv as used in 
this document. 
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Interested readers may recall that, in the previous discussion of issue instruction, 
the phrase "basic" was added to case study to denote a sole emphasis upon issue awareness 
(Level II), while the term "extended" has been used in reference to a case study approach 
which contains activities at all four levels of issue instruction. This extended case study 
approach serve s as the specific meaning of case study used in this document. For this rea- 
son, the extended case study approach will be described in detail, and hereafter, it will 
solely be referred to as the case study approach 

In this context, an issue case studies is, by and large, a teacher-directed analysis of 
a particular environmental issue. It is an approach for organizing instructional methods and 
resources (i.e., primary and secondary source material) around the delivery of issue- 
focused information and skills to students. In other words, these sources are, at xeast ini- 
tially, used by the instructor to develop students' knowledge base concerning the issue. 
Once students are oriented to the issue, the instructor then leads students through an inves- 
tigation of the issue (e.g., . n a classwide, small group, or partnership basis). Such a 
strategy could involve the students in a search of additional secondary sources of informa- 
tion, searching perhaps for ue'v data sources that could be reviewed and integrated by the 
class. Or it could involve a ^:dss in decision making concerning new information needed, 
or questions which need answering at the local community level. 

If the instructor/class decides that primary information is needed, this could lead to 
the development of survey instniments (questionnaires and/or opinionnaircs), and the pro- 
duction of an instrument that the entire class could administer in the community/area. Of 
course, this would lead to the collection of primary data which would be recorded, ana- 
lyzed and interpreted by the class. Once the class has considered the implications of their 
d'ata for that issue, they are likely to be ready to make decisions concerning what should be 
done with respect to that issue (e.g., to act if the potential for issue remediation is high). 
Regardless of the decision of the instructor/class regarding taking action on this issue, stu- 
dents should be provided with guidance and practice in the development of action plans. 

The case study approach provides the teacher with a substantial amount of flexibil- 
ity and control. The manner and extent to which the issue is dealt with is in the hands of 
the teacher, i nless the teacher decides otherwise. The teacher i:an choose the issue, deter- 
mine the methods to be used, make decisions concerning the depth to which the issue will 
be studied/analyzed, select the exact point at which the case smdy will be infused into the 
existing curriculum, and determine the length of time to be spent on the case study. 

There is, however, a price that must be paid for flexibility and control! The costs 
involve time, energy, and skill in putting the case smdy together. Most issue case studies 
are "do it yourself curricula, with the instructor serving as curriculum designer. While 
students can be involved in the selection of case study topics, that responsibility generally 
rest with the instructor. So, too, does the responsibility for finding and selecting source 
material such as printed matter, video tapes and films, guest speakers and panel discussion 
members, field trips, and simulations or role-plays. Handouts and exercises must be pre- 
pared. Evaluation instruments must be designed. The development of an educationally 
sound and interesting case study is certainly not an easy task. If such effons are carefully 
undenaken, they will have payoff value for both teacher and student. 

In order for a teacher-developed case study to be maximally effective, it must attend 
to variables which will contribute to changes in learner behavior. As mentioned, the writ- 
ers believe that issue instruction must address the four levels of issue instruction in order to 
have a realistic chance of changing learners' behavior (e.g., their autonomous involvement 
m a local conser%'ation project). These four levels were: (1) Foundations; (2) Issue 
Awareness; (3) Investigation and Evaluation; and (4) Citizenship Responsibility. 
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On the following pages, an outline of a solid waste case study ( A SqgnPg • 
Technnlngy - Society Case Stnriv; Municipa l Solid Waste. Hungcrford, Ramsey & Volk, 
1989a) is presented. It has been included here to demonstrate how these four instructional 
levels might be incorporated into a specific issue case study. 



The Solid Waste Issue: An Outline of a Sample Case Study 

Target Audience: Grades 6-12 (U.S.A.) 
Instructional Level I: The Foundations Level 

Outcomes at the Foundations Level : The focus at this instructional level will be di- 
rected at relevant science and social science concepts associated with solid 
waste. These concepts include: energy, mineral and material resource; renew- 
able and non-renewable; solid waste and waste generation; organic and non- 
organic; biodegradable and non-biodegradable; micro-organisms, decom- 
posers, parasites, and disease; surface and ground water movement; soil, soil 
type and soil profile; consumer products, consumables and disposables; mar- 
keting, advertising and packaging; municipal, agricultural, mining, industrial, 
and medical waste; hazardous and toxic waste; waste disposal, litter/littering, 
illegal and open dumps, landfills and incineration; material, biological, and 
chemical waste treamient; waste reduction and recovery; and reuse, returnable, 
and recyclable. 

Delivery AcHviries for In«;mictional Level I . Eleven activities were designed to help 
students realize objectives associated with the acquisition ana application of the 
above concepts, lliesc arc: 

1. Presentation of an advance organizer which highlights the magnitude and 
importance of solid waste on a national and international basis. 

2. Reading assignment entitled "Supper Around the World", with a follow-up 
activity emphasizing the description and comparison of sample suppers 
(i.e., for food sources, packaging, waste disposal). 

3. Reading and graphing assignment entitled "What is Solid Waste?". 

4. Class members prepare for, conduct, repon on and discuss an inventory of 
hazardous household products. 

5. Small groups prepare a comparative analysis of refuse produced per person 
per day in founeen cities from provided data. Groups repon and discuss 
implicarions of their findings. 

6. Information and activity focusing on the trend of increasing solid waste pro- 
duced in the United States. 

7. Reading assignment entided "Why So Much Garbage?", with a follow-up 
activity emphasizing the analysis of variois kinds of food packaging (i.e., 
for packaging type, narketing. waste disposal). 
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8. Four pan reading assignment and activities entitled "What Happens to Solid 
Waste?" (includes informationyactivities related to littering and open dumps, 
landfills, solid waste incineration and ocean dumping, and recycling). 

10. Small groups classify, and then describe the best disposal methods for a set 
of waste items. Subsequently, groups report out and discuss their results. 

1 1. Field trip to a local landfill or guest speaker who is knowledgeable about 
solid waste, with accompanying worksheet on what happens to our 
garbage. 



Instructional Level H: The Issue Awareness Level 

C)ii_tcomes_ nt the Issue Awareness Level: The focus at this instructional level is 
simply .vssue awareness; i.e., the conceptual knowledge directly associated with 
the issue itself. This includes knowledge of: (a) the problem (bio-physical); (b) 
the causes of the problem; (c) the components, manifestations and consequen- 
ces of the problem; (d) the issue(s) surrounding the problem (socio-political or 
socio-ideological); (e) the main parties at issue (players); (f) the players' posi- 
tions on the issue and their beliefs concerning the issue; (g) the factual nature of 
and type of values inherent in the players* statements; and (h) the alternative so- 
lutions for the issue and the potential consequences of these solutions. 

Delivery Activities for Instructional Level TL: Six activities were designed to help 
students realize objectives associated with the acquisition and application of 
conceptual knowledge of issues in the above areas. These are: 

1. Reading assignment entitled "The Lorax" by Dr. Seuss (T.S. Geisel). 
Small group discussion of the story, its analogs and its implications. 

2. Class members are provided with training in the identification of problems 
and associated issues. Subsequentiy, they engage in an analysis of the 
problems and the issues apparent in "The Lorax". 

3. Class members arc provided with training in the identification of the parties 
at issue (players), and of the positions they take. Subsequently, students 
engage in an identification of the players in "Tlie Lorax", and the positions 
these players take. 

4. Class members are provided with instruction in the identification of beliefs 
and values associated with or implied in players' statements. Subsequently, 
students are provided with an activity in which thev attempt to identify val- 
ues associated with select beUef statements from "The Lorax." 

5. Class members are provided with a list of carefully selected articles penain- 
ing to solid waste management. In pairs or in small groups, students select 
and read a minimum of one article from the list. For each anicle, students 
identify the problem(s) and issue(s) presented, and then conduct an "Issue 
Analysis" of it (i.e., identify players, positions, beliefs and values presented 
in it). 

6. In building on the previous activity, the teams or groups of students repon 
on and discuss the results of their readings and analyses. Class members 



are then provided with training in "issue webbing", a technique designed to 
help students graphically depict the relationships among the various dimen- 
sions of an environmental issue in a meaningful way. Small groups of stu- 
dents are then provided with large sheets of paper, and construct an issue 
web for solid waste issues encountered to date. If the instructor and stu- 
dents wish, the whole class may attempt to construct one issue web after 
each small group ha.s shared its results. 



Instructional Level III: Tlie Investigation and Evaluation Level - Training and Application 

Outcomes a t the Issue Investigation and Evaluation Level : The focus at this instruc- 
tional level is upon the modeling of those skills used in the investigation of is- 
sues using secondary and primary sources of information. Skills involved in 
the primary collection of data include: (a) problem identification, (b) the gener- 
ation of research questions, (c) the formulation of a strategy and/or instrumen- 
tation for data collection, (d) the careful recording and/or collection of data, (e) 
the analysis and interpretation of data, and (f) the communication of results, as 
well as limitations and implications of those results. Another critical component 
at this level is the analysis and evaluation of the issue following the completion 
of an investigation using secondary and/or primary sources. 

Delivery Activities for I nstructional Level m: Five activities were designed to help 
students realize objectives associated with the acquisition and application of is- 
sue investigation and evaluation skills noted above. These are: 

1. The instructor provides students with an overview of the issue investigation 
process using both secondary and primary sources of infonmarion. Optional 
worksheets are included, should the instmctor desire to provide training in 
the skills associated with issue investigation/evaluation. 

2. Three instruments for primary data collection are provided for use in col- 
lecting local/regional data relative to solid waste issues. 

3. Students are provided with information on the use of letters of request as a 
means of obtaining infomiation from experts, resource persons, or organi- 
zations involved in solid waste management issues. Students may be asked 
to help generate a list of such individuals/groups or may be provided with 
one by the instructor. The drafting of such letters may involve background 
reading on a specific organization so that students have some idea about 
what to ask (and not to ask) of that individual/group in their letter. Subse- 
quently, students are provided with a model of a request for specific infor- 
mation in respri'sf to specific questions, and with a list of agencies and or- 
ganizations w'l.ch might be helpful in obtaining that information. In small 
groups, students practice drafting letters requesting specific information 
about solid waste from an individual/organization of their choosing. 

4. Once students feel familiar with investigation strategies and skills, the 
teacher may have students identify some facet of the solid waste issue to in- 
vestigate, and then carry out an investigation of it. Similarly, the instructor 
may wish to identify a local solid waste issue appropriate for investigation, 
and lead the entire class in a group investigation. 
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5. Once students have completed their analyses (as a class, or in small groups), 
they should be provided with an opponunity to verbally repon on their in- 
vestigation, and to discuss the limitations/implications of it. The instructor 
may also require that each group prepare a fmal wrinen report of their in- 
vestigation. 

Instructional Level IV; The Issue Remediation Level • Training and Application 

Outcomes at the Issue Remediation Level : 1 ne focus at this instructional level is to 
guide students in the use of responsible citizenship participation/action strate- 
gies, both as individuals and as members of a group. This instructional level 
includes a knowledge of the pirticipation/acuon strategies and the levels at 
which they may be used, as well as skill in selecting, planning, evaluating, and 
applying those strategies in a responsible manner. 

Deliverv Acriviries for Instructional Level IV : Five activities were designed to help 
students realize objectives associated with the acquisition and application of 
action-oriented knowledge and skills noted above. These are: 

1. Class members are provided with introductory information entitied 
"Students and Issues". This lesson focuses on background knowledge re- 
lated to issue resolution skills and on the responsibilities which accompany 
citizenship participation. 

2. Class members are asked to identify and analyze alternative solutions for the 
solid waste issue(s) which they investigated. 

3. The instructor next leads students in the development of an "action plan"; 
i.e., a plan for using one or more strategies to address the remediation of the 
solid waste issue they investigated. Ideally, this plan should contain: (a) a 
list of required resources and the tiie means for obtaining them, (b) a se- 
quential list of tasks to be undertaken (a timetable), (c) an identification of 
who will be responsible for the completion of each task, and (d) a commu- 
nication strategy for maintaining cohesiveness among group members 
throughout the course of planning and implementing their plan. 

4. Upon completion of their action plans, students evaluate their plan(s) prior 
to implementsti.jn using "The Action Analysis Criteria Worksheet". Once 
student have completed their analyses, they should repon on their results to 
the instructor and/or class members. Finally, these results should be used 
to modify their plan(s) as needed. 

5. The instructor and students arrive at a decision about the implementation of 
their action plans. Instructors cannot not demand that students do this, and 
students must respect any limitations the instructor imposes with respect to 
the implementation of their action plan as a school -sponsored and school- 
sanctioned activity. Nonetheless, there is no substitute for the experience 
gained by student's in the process of actually carrying out their plans, and 
so, instructors are strongly encouraged to provide such opportunities for 
students. 



The Investigation Skills Approach . The case study approach to issue 
investigation focuses on only one issue at a time (e.g., desenificaiion or tropical rain forest 
destruction; international whaling; management of the African elephant, Siberian tiger, 
Chinese panda, or Canadian grizzly bear). The issue serves as the organizing theme for the 
content and objectives of case study instruction. As a result, the instructional activities are 
almost exclusively issue specific. 

In contrast, the investigation skill method employs a broader, more generalizable 
approach to the process of issue investigation. The intent of the investigation skills ap- 
proach is to help students develop those skills involved in issue investigation and resdudon 
so that learners can apply them throughout their life. Unlike the case study approach, the 
investigation skills approach provides for the definition, practice, and application of 
knowledge, and skills needed by learners to independently investigate and resolve a range of 
environmental issues. 

Investigation/evaluation skill development builds on the awareness level and 
through to the action level of issue instruction. At the awareness level, students learn to 
differentiate between environmental problems and issues and, in doing so, gdin a very im- 
portant understanding concerning the nature of environmental (social) issues; i.e., people 
uisagree about the presence, causes, and/or extent of a particular problem; about the im- 
portance of that problem; and/or about the solution of that problem. In turn, such dis- 
agreements are based upon the difering beliefs and values people hold with respect to a 
problem. This understanding provides the basis for the development of a critical skill, that 
of issue analysis. 

The ability to a^ialyze issues involves the identification of the differing individuals 
and groups involved in the issue (players), and the positions taken by those players re- 
garding issue resolution. Also involved in issue analysis are the identification and com- 
parison of the beliefs about the issue held by these players, as well as the values apparent in 
or implied by their belief statements. Issue analysis provides the learner with a mechanism 
for making sense of complex social and environmental issues. As such it is a potent orga- 
nizational tool for the learner. 

As was stated earlier, a major purpose df this approach is to help learners develop 
into autonomous investigators. In order to accomplish this, important sialls which learners 
must developed include: formulating problem statements and questions, identifying sources 
of information to answer those questions, and designing strategr^s to obtain that informa- 
tion. Simply put, the learner must become skilled in answering such questions such as: 
"What do we need to know about this issue?", "Where can we get that infonnation?", and 
"How can we get it?". 

«> 

In order to develop these skills, learners are provided with research experiences. 
Subsequent to learning how to generate research questions, they are taught how to effec- 
tively utilize both primary and secondary sources of information in the investigation of is- 
sues. Locating and accessing information from appropriate agencies, resource people, and 
librar\' sources are imponani aspects of information gathering. Additionally, learners be- 
come adept at analyzing information (and information sources) for bias. The ability to 
compare and contrast discrete pieces of infom>ation, and to identify tlie beliefs and values 
inherent in each are imponant and powerful analytic tools. Thus, learners must be given 
opportunities to develop these skill using a variety of issue-related information sources. 

Students also learn that primar>' information might be gathered through the use of 
inten iews. or through instruments such as surveys, questionnaires, and opinionnalres. In 
training- s'oungsiers to design and administer s. ivey instruments, an application component 
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is essential. Thus, we cannot simply tell students how to do t^'-se things; we must also al- 
low them to become actively involved in the desi'jn and administration process. And, fol- 
lowing the collection of data pertinent to the resci. •jh question(s), the interpretation of those 
data must be attended to. Therefore, youngsters ici eive instruction and practice in the in 
generating logical conclusions and inferences, and on making appropriate recommendations 
based upon the data collected, rather than upon emotions. 

Since d major purpose of this approach is :o develop autonomous investigators, the 
writers encourage instnictors to permit youngsters at this time to engage in an independent 
investigation into an issue of their own choosing. Such a thorough investigation is a pre- 
requisite to sound decision making in the environmental realm, and to responsible partici- 
paiion in citizen action related to »he remediation of environmental issues. To iilow a 
learner to engage in independent investigation prior to her/his development of these inves- 
dgative abilities is foolhardy on tht pan of insr.-uctors. On the other hand, to refuse to al- 
low students to investigate an issue at this point will certainly weaken the effectiveness of 
instruction and the durabilit}' of student learning. Thus, it appears that this component is 
necessary in oruer to provide students with an opportunity to apply r. le varied and sophisti- 
cated skills which have been taught, thereby reinforcing the acquisition of those skills. 

Perhaps more r ortantly, as the writers have observed on numerous occasions, an 
autonomous invf;Stigatiw.,i allows students to make an "investment" of her/his talents, inter- 
ests, and lime in a preferred issue. Not only do students become experts regarding that is- 
sue, but they also derive a sense of "ownership" toward that issue. This sense of owner- 
ship, or feeling of responsibility provides a impetus for action- taking in a positive manner. 

Citizen action training, the final component of this skills development approach, 
seeks to develop individuals who are capable of making wise choices regarding appropriate 
and effective citizen behavior, and who are willing and able to apply those behavior^ re- 
sponsibly to environmental issue remediation. Thus, learners become familiar with the 
methods (strategies) of action at their disposal as citizens, and become skilled in the use of 
these methods. In the United States, those actions include ecomanagement, persuasion, 
consumer action, political acnon, and legal action. 

Moreover, decision making skills sharpened as learners evaluate proposed ac- 
tions with respect to their appropriateness and effectiveness, required resources, and po- 
tential consequences (i e., ecological, economic, political, legal, social, and other cultural 
consequences). FinaUy, Icarriers are asked to formulate a plan of action which they might 
utilize in response to the environmental issue which they have investigated. The instructor 
is also urged to provide learners with the guidance, support and encouragement tl ey need 
to implement those action plans. 

Thus, in the skill development model, learners develop the abilities to g ither and 
evaluate information about environmental issues, to make sound decisions regariing envi- 
ronmental improvement and issue remediation, and to rake action as responsible citizens in 
helping to resolve environmental issues. This approach, as with most insiructional ap- 
proaches, has a variety of problems and limitations. 

Because it is a developmental approach, it requires careful sequencing and sufficient 
time. For these reasons, it may not easily lend itself to infusion into an existing curricu- 
'ivm. Educators have typically found that an entire eighteen week semester is needed to 
sutriciently cover the objectives and activi.'-js. This model is quite appropriate, however, 
for use in a teaming approach, where a science teacher, social studies teacher, and/or lan- 
guage arts teacher join forces, sharing the particular subject matter expertise of each. Inter- 
estingly, this team approach can shonen considerably the time needed for this model. 
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Funher, the caretVl selection of classroom instruction and management techniques 
is critical when students are actually investigating a large number of different issues. Of- 
ten, the instructor must act as facilitator between a variety of rescirces and the many stu- 
dents in the process of investigating issues. In particular, some instructors have found it 
difficult to nmke the transioon &om direct instruction to a role which demands advising and 
consulting. Allowing students to independently investigate environmental issues is some- 
times viewed by teachers as an unfamiliar and threavening depanure from "traditional" 
classroom instruction and management techniques. 

At least one issue investigation/evaluation skill methodology for use b : the middle 
level has been formalized and published; i.e., Investigating and Evaluating Endronmentai 
Issues and Actions: Skill Development Modules, (Hungerford, Litherland, «t al., 1988). 
This program has becu developed and refmed over a sixteen year period, and consists of a 
series of six modules. The modules are interdisciplinary in nature, and emphasize the 
knowledge and skills subsumed under levels U, m, and TV of the Issue Instruction frame- 
work. 

Research conducted on the issue investigation approach indicates that it serves as a 
powerful vehicle for the idendfication, invesdgadon, evaluation, and remediation of a mul- 
titude of environmental issues by smdents throughout the middle level (e.g., Klingler, 
1980: Ramsey, ei al., 1981; Volk & Hungerford. 1981; Ramsey, 1987; Holt, 1988;). 
What follows on the next two pages is an abbreviated sequence of behaviors expected of 
the students involved in this programme. All activities have proven themselves to be im- 
ponant, but those which are most critical appear in bold 'ype. 



Issue Investf ^ation/Lvaluation Skills Programme: 
Activities and Expected Outcomes 



In M(>dule I: At the completion of instructional activities, the siudeni will be able to ... 

1. ... describe how human activities impact upon the environment; 

2. ... e- ^jlain how a lessening of the quality of the environment eventually lei^ens 
tl-ic qudlity of human life; 

3. ... explain how a person's beliefs influence her/his position on an issue; 

4. ... explain why a particular environmental situation may be terme-d an "issue"; 

5. ... analyze environmental issues, and identify the "players", t*ie 

beliefs, and the value's associated with that issue; and 

6. ... explain why it is difficult to resolve an environmental issue when therr are 

strorg, polarized positions surrounding it. 
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In Module II: At the completion of instruction vl activities, the student will be able to ... 

7. ... after reading a description of an environmental issue, draft 

problem questions that apply to that situation; 

8. ... compare two information sources about an important issue, identify data in 

each (information, beliefs, value positions), and communicate how these data 
differ, 

9. ... identify private organizations and government agencies that can be contacted 
for specific information about an environmental issue; 

10. ... write an appropriate sample letter to an agency asking for information about 
a particular issue; 

11. ... read two environmental news articles, and state at least two differing value 
positions expressed in each; 

12. ... select an environmental issue, locate three good references concerning this 

issue, and list these using an appropriate reference/bibliographic format; and 

13. ... correctly use the card catalog and The Reader's Guide to locate secondary 

sources of information about various issues. 



In Module III: At the completion of instructional activities, the student will be able to ... 

14. ... name issues which lend themselves to information gathering using surveys, 
questionnaires, and opinion naires; 

15. ... identify, from a list of research questions, those questions that would have 

to be answered primarily with either surveys, questionnaires, or 
opinionnaires; 

16. ... identify an issue of local/regional concern, and make a list of *he informa- 

tion one should collect in an investigation of that issue; and 

17. ... plan for and conduct a primary investigation (research study) 

which focuses on the use of a survey, questionnaire, or 
opinionnaire. 



In Module IV: At the completion of instructional activities, the smdcnt will be able to ... 

18. ... define "conclusion", "inference", and "recommendation"; 

19. ... distinguish between a conclusion and an inference; 

20. ... evaluate conclusions based on associated observations; 

21 . ... v.Tiie conclusions and inferences for everyday observations; 

22. ... write conclusions, inferences, and recommendations for a 
given set of environmental data, and 
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23. ... revise i recommendation (if necessary) on the basis of new information. 



In Module V: At the completion of instructional activities, th^ student will be able to ... 

24. ... conduct an autonomous investigation of an environmental issue 
of the student's own choosing (and approved by the instructor) 
and report on that investigation to the peer group. 



In Module VI: At the completion of instructional activities, the student will be able to ... 

25. ... define each of the following categories of action strategies: "persuasion", 

"consumer action", "eco-management", "political action", and "legal action"; 

26. ... identify strengths of group action which are not commonly associated with 

individual action; 

27. ... referring to a specific environmental action designed to help resolve a partic- 
ular issue, apply the criteria against which the action should be evaluated; and 

28. ... apply all of the action skills and issue knowledge acquired in 
developing an "action plan" for helping to resolve a specific en- 
vironmental issue. 



***************************************************************** 

.... we must takt advantage of the neglected opponunity provided by the 
fascinating period of early adolescence, ages 10-15 years. This is a time not 
only of inordinate vulnerability, but also of great responsiveness to envi- 
ronmental challenge. So it provides an exceptional chance for constructive 
interventions that can have lifelong influence. . . . The challenge for educa- 
tional . . . institutions is thus to help provide the building blocks of adoles- 
cent development and prepai-ation for adult life. 



*************************************************************** 




Adolescent Development, 1989 
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Comonrin g the Tase Stiiriv and Tnvp<;Hgation Skills Approaches 



Both the case study and the investigation skills approach provide instructional 
strategies which allow teachers and students to effectively deal with the levels (goals) of is- 
sue insmiction, and panicularly with issue investigation. Both approaches share similar 
instructional contents and activities, but differ significantly in scope, teacher and student 
postures, instructional time demands, and a variety of other cunicular and classroom man- 
agement factors. The chart below compares the issue case study and issue investigation 
skill approaches across a number of educational characteristics. 



Characteristic 



Comparison Chart: The Case Study 
vs. the Issue Investigation Skills Approach 



Case Study 



Issue Investigation 



Student Characterisrics: 

1 . Grade Levels 

2. Student Role 



3. Abilin' Levels 

4. Sense of "Issue 
Ownership" 



Recommended Gr. 4-12 

A receiver of information 
group member/researcher 



Wide range of abilities 
Not necessarily developed 



Recommended Gr. 6-12 

An autonomous, 
independent researcher; 
skilled in citizenship acuon 
strategies 

Wide range of abilities 

Typically, smdenis 
dtvelop a strong sense of 
ownership 



Instnictional CharacterisDcs : 
1. Issue Focus 



2. Instructor's 
Posture 



3. Time Demands 



Single issue treatment; 
issues usually chosen 
by the instructor 

At first, very traditional; 
subsequently as consultant/ 
facilitator during class 
investigation 



Variable, depends upon the 
case study and the methods 
involved (2-6 weeks) 



Multiple issue treatment; 
issues chosen by the 
individual students 

Traditional posture 
followed by role as 
consultant/facilitator 
as students investigate 
numerous issues 

Typically, 18 weeks, with 
one hour per day of 
instruction at the middle 
level (less at the college level) 
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1 . 



4. Risk of Having a 
Syntax Problem 



High risk 



Low risk 



5. Inservice Need 

6. Potential for 
Infusion into 
Existing Courses 
and Programmes 

7. Team Teaching 
Potential 



High need for training 
Very high potential 



Moderate Potential 



Very high training need 

Moderate potential, 
requires a separate 
time block 



Very High Potential 



Instructional Outcomes: 

1. Knowledge of a 
Broad Range of 
Environmental Issues 

2. Indepih Knowledge 
of One Issue 

3. Process (Skill) 
Acquisiiior 

4. Skill in Citizenship 
Acdon 



5. Citizenship 

Behavior (Out-of- 
School Behavior) 



Low 



High 



Low-moderate 



Typically, issue specific 



High 



Low-moderate 



Very High 



A generic set of 
strategies with high 
transfer potential 



Moderate behavior observed Typically, a great deal 
if instructor covers the of out-of-school 

strategies and skills behavior observed 



Materials 



1. Source of 
Matenals 



2. Expense 



Teacher constructed, 
except for print, audio- 
visual materials, speakers; 
Several published case 
studies are available 

Relatively low for teacher 
constructed/gathered 
materials; Moderate for 
published materials 



Published materials 
are available 



Moderate if published 
materials are given to 
each suident 
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Strntegies for Dealino with Cnnf rnversifll T«iie<s in the riassroom 



Role.Plavjnp and Sininlfltinn s. One valuable instructional strategy which 
mav be used effectively within either the broader case study or investigation skills approach 
is the simulation. There are many kinds of simulations in use in educational circles, such 
as simulation games, computer simulations, socio-dramas such as "mock hearings" or 
"mock trials" (Stadsklev, 1975: Horn & Cleaves, 1980;). Those of greatest interest here 
are socio-dramas, as these will usually involve students in role playing situations. Of 
particular interest here are environmental issue-oriented and action-oriented socio-dramas, 
since these provide opponunities for individuals to explore the various players, positions, 
beliefs, and values present in discrete environmental issues. Because role playing is well 
adapted for use at the middle level, it will be described in some detail. 

Socio-drama role playing permits the learner to "get inside" the issue as he or she 
"steps inside" the role of a particular player and interacts with other players as they discuss 
and attempt to resolve an issue. Although it requires some skill on the part of the instruc- 
tor, this model has great potential for demonstrating the relevance of print information 
(e.g., from textbooks, anicles, information packets, etc.) to real-hfe experiences. Role 
pla\'ing often provides students with practice in analyzing and responding to differ- 
ing/multiple views, in making collective decisions, and in developing issue-related human 
relations skills. This type of socio-drama is probably an ideal activity for young adoles- 
cents, as It permits them to "try out" alternative beliefs and values, and thus, to become 
aware of, inspect, clarify, modify and even validate their own beliefs and values. 

Role playing can be conducted using either small or large groups. In the small 
group procedure, most of the class members will observe members of the small group in a 
role play. The panicipation of class members often occurs after the role players have made 
a decision (or reached a critical point in the scenario), if time is set aside for discussion and 
comment. Often non-participating students are eager to discuss the postures and decisions 
of the players, even if they lack the confidence to fully engage in role playing themselves. 
For these'individuals, the opportunity to observe and discuss exposes them to some role 
modeling, and thus, provides them with some vicarious experiences. As their experience 
and confidence grows, these students may choose to participate in future role playing 
situations. 

Large group socio-dramas, of course have the advantage of full involvement by all 
class members. Socio-dramas set in general meetings and hearings, such as town meet- 
ings, (commission, and public hearings necessitate the involvement of class inembers in a 
varietv of principal and S'lpporting roles. An example of this large group socio-drama can 
be found in Wilke, Peyton, and Hungerford (1980). It is entitled "The President's Com- 
mission on Population", and simulates a meeting of a presidential advisory commission on 
population policy. It includes the roles of principal players who will testify before the 
commission (e.g', an economist, agriculturalist, Planned Parenthood representative, envi- 
ronmentalist, etc.), as well as the commission members themselves, who must reach a de- 
cision pertaining to the recommendation of a population policy. 

Generally, this type of simulation includes the assignment (or selection) of roles, 
and requires both background research and preparation on the pan of class members for 
those roles. The instructor should also provide a full outline of each player's role/position, 
if possible. Otherwise, students might discuss what they feel the instructor thinks is im- 
portant, rather than make use of their own research. On the other hand, snidents should 
understand in advance that role playing is no joke, that there will always be a specific 
agenda, and that a timetable will be strictly adhered to. This should help keep students on 
ta.sk. They should be assured in advance that once the role playing session is underway. 
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no breaking of the roles will be tolerated. The instructor, of course, must also resist the 
temptation to step out of role. In general, ttie breaking of role is time-wasting. 



When describing a socio-drama simulation, the instructor should be very clear 
about the decision(s) to be made. The nature of the decision(s) will cue students as to the 
kinds of information they should gather and prepare. Students should be advised to con- 
sider which alternatives decisions are possible (i.e., can be reached). They should keep 
these alternatives in mind as they consider the role they will play, and use this to organize 
their inrormation, beliefs, personal values, and so on. Of course Uiey should also keep the 
alternatives in mind during the course of the simulation, as simulation events may narrow 
the range of alternatives. 



As in large group activities, some students might be tempted to remain in an 
anonymous, non-participatory role. Rubenstein and Slife (1987) reconmiend the following 
approache.s to instructors to facilitate equitable participadon during socio-drama simulations 
and during the class discussions which follow ^ose simulations: 

1 . When a participant speaks in a weak voice as though the comment or 
question is meant only for you, resist the temptation to get closer. Walk 
away, preferably putting other participants between you and the speaker, 
requiring raised speech volume and interaction within the group. 

2. Be as mobile within the meeting room as possible. Mentally mark off 
the room into four quarters. After each contribution, turn to a different 
quaner of the room expectantly. Be prepared for an occasional elongated 
silence. Let it develop, unless there is a need to clarify the last remark. 

3. Be as sensitive as possible to the need for an occasional question or 
statement from you to quiet mounting anxieties, or to explain or intensify 
someone's comments. Playing "devil's advocate" is often very productive, 
if done gracefully. 

4. Limit your own contribution to that of management. Give participants 
no hint of what you think concerning proper values or correct decisions. 
Students should always be convinced that decisions are theirs to make 
(Rubenstein & Slife, 1987, p. 22). 

Panel Discussions and Debates. Like emulations, panel discussions and 
debates can serve as effective instructional strategies for use in both case study and 
investigation skill settings. Panel discussions and debates on environmental issues are 
excellent mechanisms for permitting students to present conflicting viewpoints, and to 
evaluate the relative merits of differing beliefs and values. In examining and evaluating 
various positions and viewpoints (ideologies), adolescents are afforded an excellent 
opponunity to compare their personal views to those of others. In this way, panel 
discussions and debates are noticeably similar to socio-drama simulations. However, 
simulations and panels/debates differ in terms of the roles students assume, as well as the 
content and structure of the activity. Simply put, while panels and debates can be run like 
simulations, it is not necessary that students assume and limit their views to those espoused 
by the "player" they are assigned to role play. 

Panel discussions and debates can direcdy involve from two to ten students in 
active discussion, and can indirectly involve the entire class. Given this, it is generally a 
good idea to plan a series of panel "discussions on a variety of environmental issues for a 

13 1 



ERIC 



133 



middle level class. Students can then select an issue of interest to them, and elect to 
panicipate as panelists in discussing that particular issue. If an instructor wishes to plan a 
series of panel discussions, it is her/his responsibility to identify the major environmental 
issues to be considered, and to prepare an issue statement for each. In debates it is best if 
this statement is posed in an affirmative and conclusive manner similar to a hypothesis. In 
panels, this issue statement should be stated in question form. 

The instructor should see that articles and written information on each of the issues 
are collected, and that the major players/positions involved in each issue are well 
represented in these print materials. Instructors will most likely assume these responsibili- 
ties if a panel discussion is used within the context of case study. On the other hand, in- 
structors using the investigation skill development approach are more likely to allow mature 
groups of students to propose or select issues, generate the issue question for the panelists 
to consider, and/or engage in the collection of print materials, since these activities ait en- 
tirely consistent with the objectives of that approach. 

Student preparation for a panel discussion should begin several weeks before it is to 
held. After the students select or are assigned to particular issue/topic, they should become 
acquainted with the materials related to their issue which are available (i.e., in the instruc- 
tor's file, or which they will gather). In either case, students should be encouraged to seek 
additional information which might be useful in discussing the issue. A week before the 
s::heduled panel discussion, the students participating in the panel should be divided into 
two or more groups (i.e., enough groups to represent the major players involved in that is- 
sue). Thus, while students will not know their "position" well in advance, they can still 
prepare for their pan in the panel by surveying materials which convey their position, as 
well as similar and opposing viewpoints. Once positions have been selected/assigned, the 
students representing that position must work together on their presentation of that 
position. 



The Debate. The debate provides a formal procedure for discussing issues, and is 
probably quite appropriate for the older midle school students. Debates require that stu- 
dents synthesize what they have learned to date, research the player/position they will rep- 
resent, and develop/present a well-constructed argument before the instructor and the class. 
As in real life, these positions may make use of several types of statements (or proposi- 
tions), such as factual assertions, value-oriented appeals, and policy recommendations. 
Rubenstein and Slife (1987) suggest that debates, whether formal or informal, begin with a 
proposed solution to a problem (or issue). Debates then proceed with a series of carefully 
prepared and timed spoken arguments which are altered between speakers taking one posi- 
tion and speakers taking an opposing position. While debates can get rather sophisticated 
(e.g.. by including cross-examination by opposing debaters), it is recommenaed ti^at initial 
debaies'foUow the rather simple format presented on the following page (adapted from 
Rubenstein &. Slife, 1987, pp. 24-26; and Gallagher, 1987, pp. 26-28). 

Given the debate scenario, students must assume a number of roles prior to and during 
the debate. They must research their own and the other team's position, as well as prepare 
for each of the phases of debate outiined above. In addition, teams may wish to include 
■■fielders" who monitor the presentations of their own position, and who should be pre- 
pared to respond to questions about their positions. 

As noted, students not participating directiy in a particular debate should be pro- 
vided with opponuniiies to participate in the debate. For example, at any time during the 
debate, ihey may ask for clarification of the person speaking if a point is not clear. The/ 
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Outline of a Traditional Debate Format 



Phase 


Position/Team 


Role 


Statements 


A. Constructive 
Speeches 


Position A 
Position B 


Stater 
Stater 


Summarizes Opening Points 
Summarizes Counterpoints 




Position A 
Position B 


Prover 
Prover 


Presents Supporting Evidence 
Presents Conn*ary Evidence 


B. Rebuttal 
Speeches 


Position A 
Position B 


Attacker 
Attacker 


Rebuts Posidon B 
Rebuts Posidon A 



(OpQonal second round of rebuttals for each position) 

C. Closing Position A Stater Salvages/Summarizes Position A 

Speeches Position B Stater Salvages/Summarizes Position B 



may also be permitted to ask questions during ihe rebunal and closing phases of the debate, 
although this role should prmarily be the responsibility of the team members participating 
in the debate. After the closing statements, the observing students may also be asked to 
evaluate the presentations of the positions in the debate. And, of course, the should be en- 
couraged to engage in a discussion of die substance and process of the debate after it has 
been fomrially concluded. 



The Panel Discussion. The panel discussion itself consists of four phases: (a) pre- 
sentation of positions; (b) clarification of positions; (c) free-form discussion; and (d) 
audience participation. While it will be important to keep smdents' first panel discussion or 
two simple (i.e., in the order presented above), the instructor may wish to modify this 
sequence to fit her/his purposes. In all cases, it is necessary to communicate to everyone in 
advance exactly how this panel discussion will proceed. Each phase )ias a particular pur- 
pose and several imponani structural characteristics. 

Presentation of Positions. The purpose of this phase is to provide the audi- 
ence (the rest of the class) with a general introduction to the issue, and 
to offer the major rationales or supporting statements which accompany 
each position. Panelists on each team should outline beforehand the 
major points they wish to make so tiiat they can accomplish this using 
clear and complete statements. Panicipants from each team alternate 
presentations, with the first presenter from each team having the 
responsibility of providing a general introduction to and overview of 
their position. Subsequent presenters on that team should be prepared 
to "flesh out" that position. It is adv.sed that individual presentations 
begin with a concise statement of the points to be made by the presenter, 
and end with a brief summary in support of those points. Approxi- 
mately one-third of a class period (15-20 minutes) is usually sufficient 
for this phase. 

Clarification of Positions . This phase is actually a question and answer 
session between the two teams. It allows each team to clarify its own 
position(s), as well as the posinon(s) and arguments of other teams. 
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Only questions of clarification, not rebuttal or discussion, are permitted 
during this phase. Customarily, this phase is rather short (5-10 
minutes). 

Free-Form Discussion. The first two phases should have "warmed up" the 
panelists for free-form discussion. Points, counterpoints, rebuttals, and 
general discussion aic all appropriate. Panelists should be instructed to 
focus on the primary points of agreement ard disagreement. To some 
degree, team members can prepare for this phase in advance by identi- 
fying the main points (and supporting arguments) they wish to empha- 
size. Team members should also take careful notes during the other 
teams' presentations during the preceding phases. This discussion 
phase is the major phase, with about one-half of the total class period 
allotted to it (25-35 minutes). 

Audience Panicipation . In this final phase, the audience simply poses 
questions to the panelists. It is advisable that questions be addressed to 
specific panelists, rather than to the entire group. This is simply be- 
cause questions asked of the entire group, or of an entire team are usu- 
ally answered by the most vocal member(s), rather than by the individ- 
ual who made the pertinent comment As many different questions and 
comments as possible should be encouraged ^om the audience, and a 
free dialogue should be pennined This phase may be continued as long 
as available time and interest dictate. 



Devetoping Skills and Experience in Citizenship Responsihilitv 

A Reoan of the Skills Develnnment Annroach 

Citizenship responsibility is the most important aim and outcome of environmental 
education, panicularly when one considers the airay of unresolved and pressing environ- 
mental issues learners will encounter throughout their lives. The assumption of responsi- 
bility, and the ongoing behavioral involvement in activities designed to remediate issues is 
not something that happens overnight. Learners develop these characteristics over dme. 
For this reason, the goals presented in this document attrnd to citizen responsibility in a 
developmental fashion. In Level n, learners become awa"e of the need for action to reme- 
diate issues and of the various alternatives for this. In Level III, they develop the ability to 
identify, analyze and evaluate alternative solutions. And in Level IV, learners are provided 
with instruction on the various types of strategies for, levels of, methods of planning for, 
and criteria for evaluating actions. 

As described in Part I, a modest amount is known about the variables which seem 
fo contribute to the development of these characteristics. For example, it is known that the 
jlder "knov'ledge-attitude-behavior" model is neither accurate nor adequate for the task. 
The assumptions that information will contribute to knowledge, that this knowledge will 
positively influence attitudes, and that these positive attitudes will in turn prompt behavior 
are consistently not borne out by research (Fishbein & Ajzen, 1975; Ajzen & Fishbein, 
1977: Hines, et al., 1986/87; Marcinkowski, 1988). The relationships among these three 
variables are far more complex and are less stable than previously thought. 

The research literature also indicates that a host of other variables have been found 
to influence or contribute to these citizenship characteristics (Sia, et al.. 1985/86; Hines. ei 
al.. 1986/87; Ramsey, 1987; Marcinkowski, 1988). Several of the more important van* 
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ables were either identified and described in Part I (e.g., environmental sensitivity, locus of 
control), or have been highlighted in the discussion of the issue instruction approaches 
(e.g., knowledge of and skill in using action strategies). These sections also included dis- 
cussions of instructional methods and resources which have proven useful in fostering the 
development of these characteristics in learners. Interested readers are referred back to 
those discussions, as they will not be repeated here. 



Other Models of Tnstructinn in Citizenship Participation 

Of the instructional methods outiined in the methods chan presented at the outset of 
this section, the only one which has not yet been describe was entitled "Action Learning in 
the Community". There have been many advocates of action learning in the U.S., from 
Dewey (1938) through Newmann (Newmann, 1975; Newmann, Benocci, & Landsness, 
1977).. Contemporary advocates also use the labels "social learning" and "experiential 
learning/education" to refer to strategies in this vein. While the modes of student- 
community involvement are varied, the rationales for such involvement seem to have re- 
mained relatively stable. 

[For students] these roles may range from performing public service activi- 
ties to direct panicipation in social action activities. The rationale for such 
programs argues that through such involvement and subsequent reflection 
on the experience, students will develop positive attitudes about civic and 
political involvement, acquire relevant interpersonal, intellectual, and politi- 
cal skills, and become more active and effective participants in civic life. 
Thus these programs attempt to shape student attitudes, values and behavior 
bv breaking down the walls that separate students from adult society. 
(Leming, 1985) 

Research in this arena has found action learning in the community to be a useful ed- 
ucational strategy. Students have been consistentiy found to expand their sense of self- 
esteem, sense of efficacy and feelings of competence, and sense of personal and commu- 
nity responsibility, as well as evidence positive shifts in moral reasoning and in attitudes 
toward adults (Newmann & Rutter, 1983; Leming, 1985). In addition, students generally 
develop knowledge and skill in group organization and interpersonal skill (Caduto, 1983). 
While these findings are indicative of the educational value of such experiences, these re- 
sults emerge when cenain programme features are attended to. Even so, it is unfortunate 
that researchers have rarely investigated the ejects of such experience on autonomous/ on- 
going civic and citizenship behavicr. 

In the environmental arena, the most visible advocates of action learning have been 
Stapp and University of Michigan faculty/students (Stapp, Cox, Zeph, & Zimbelman, 
1983; Bull, Cromwell, Cwiki '., DiChiro, Guarino, Rathje, Stapp, Walls, & Youngquist, 
1988), Hungerford and Southern Illinois University faculty/students (Hungerford, Lither- 
land. Peyton, Ramsey, & Volk, 1988), and writers in the area of "environmental values 
education" (Caduto, 1983, 1985; Knapp, 1983). The University of Michigan model is 
entitled "Action Research: Community PiDblem Solving" (AR:CPS), and represents an at- 
tempt to blend students' involvement in action research with their active involvement in 
solving real-world problems. While the syntax of activities differs from the case study and 
issue investigation/evaluation skill development approaches presented in this document, ii 
would appear that it emphasizes many of the same skills as those approaches. 

The curriculum development effons of Newmann, et al.. and Stapp, et al., clearly 
indicate thai acnon learning opportunities are best considered as a pan of larger curriculum, 
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and within the context of school-community relations. For example, Newmann's founda- 
tional work (1975) undergirds the secondary program outlined by Newmann, Bcnocci, and 
Landsness. The areas of competence and concern this program seeks to address include: 
(a) the formulation of policy goals (e.g., social and moral deliberation); (b) the resolution 
of psycho-philosophic concerns about community action (e.g., integrity, openness, mo- 
tives, justifications, and uses of power); and (c) the efforts to suppon one's goals (e.g., 
groups process and organizational management, knowledge of political and legal realities, 
and advocacy strategies). The resulting secondary program includes six courses over two 
semester: 



These curricular outlines reiterate the importance of helping students adequately 
prepare for action learning opponunities in the community. They also begin to point out 
concerns which should be attended to prior to having students involved in action learning in 
the community. Guidelines derived from the work of Newmann (1975) and Bull et al. 
(1988) would include, but not be limited to, the following. 



Instructors should be ... 

a. ... generally familiar with community organizations and resource persons involved in 

discrete environmental issues; 

b. ... aware of the posture of the community and various "players" on issues of interest to 

learners; 

c. ... familiar with the postures of school officials (administrators and board members) to- 

ward community projects, the issues of interest, and student action on those issues; 

and 

d. ... continually aware of students' plans, activities, and concerns. 



Learners should be: 

a. ... sensitive to the cultural circumstances, beliefs and values and capabilities they cany 

into the community and bring to this project; 

b. ... aw^e of the values and skills of other team members; 

c. ... sensitive to the beliefs and values of community members; and 

d. ... willing to communicate clearly and work cooperatively with their instructor, members 

of the team, and members of the community. 

When adequate attention is paid to tiie curricular, instructional, political and logisti- 
cal preparation for action learning in the community, such experiences can serve as valuable 
learning experiences for middle level students. 



SEMESTER ONE 



SEMESTER TWO 



Political-Legal Process Course 
Communications Course 
Community Service Internship 



Action in Literature Project 
Public Message 
Citizen Action Project 
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EXAMPLE ACTIVITIES FOR COURSES WITHIN THE SPECIALIZATION 



Introduction 



The major purpose of this document is to demonstrate the viability of offering a 
Specializanon in Envu-onmental Education (SEE) as a part of a professional preservice 
middle level teacher education programme (TEP) which will produce teachers who are 
competent to teach for the critical goals in environmental education (EE), as well as for the 
more traditional goals associated with middle level programmes. Pan ni presents one 

^^^^n ^ Specialization. In that SEE, EE goals and objectives were built imo the 
overall TEP by modifying ("infusion" courses) and by adding ("core" courses) to existing 
TEP coursework In Part V, professional educators can review three (3) selected activities 
which are designed to be used in three of the types of courses witiiin the specialization; i e 

core methods courses, and "infusion" content and methods courses. What the "infusion" 
course activities attempt to demonstrate is the ease with which the overall infusion process 
can be accomphshed. ^ 

Regardless of which activity one reviews, it should be remembered that these are 
only example acnvmes. While an effort has been made to present weU developed activities 
there is no accompanying mandate to use them as presented. The authors recognize that 
segments of any activity may need to be modified to fit the teaching/learning setting in 
which they are to be used. While decisions about which activities to use in TEP/SEE 
courses reside with programme coordinators and instructors, it should be noted that these 
three example activities have been carefully selected and developed. For reasons discussed 
m Pans I and III, the example activity designed to be used in the "infusion" content course 
tenos to reflect higher goal levels and an appropriate method for teaching to those goals in 
midcue level semngs. Similarly, the two example activities for use in methods courses tend 
to reflect the use of those EE goals in planning for instniction. Given this, professionals 
are encouraged to carefully consider the educational value and the potential uses of these 
example activities within TEP/SEE courses. 

While it is apparent that the number of activities presented here in Pan V only reflect 
the beginning of an attempt to create activities for TEP/SEE courses, interested readers 
should recognize and seek to make use of other resources. For example, they should also 
recognize that the activity outlines and worksheets preiented in Pan IV can easily be 
developed for use in TEP/SEE "core" courses. In this context, the "The Ecosystern 
Observation Activity could easily serve as the basis for one or more field activities in the 
Ecologv course Similarly. "The Garbage Dump Field Trip Worksheet" and the Solid 
Was e Case Study Outiine could be adapted for use in the Environmental Health course 
Mnally. the worksheets associated with the inventorying and use of communitv resources 
rould serve as the basis for activities or projects in any of the three methods courses 
Beyond this, interested readers are refened to the nine (9) example activities presented in 
Hungerford, Volk. Dixon, el al. (1988), as each of those activities could al.so be used ver%' 
eftectively in one or another of the courses in this TEP/SEE. In fact, an effon has beeH 
made to avoid duphcating activities presented in that 1988 volume for just this reason 
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With this introduction, readers and users should have gained some insights into the 
use of these and other example activities. As a final assist, readers and users may find it 
useful to know that each activity generally follows the same format. This format includes 
the following components: 

1 . Infusion Activity for (The Course Title) 

2. The Activity Title 

3. Environmental Education Goal Level(s) and Goal(s) 

4. Course Prerequisites to the Activity 

5. Purposes of the Activity 

6. Key Objectives for the Activity 

7. (As Necessary) Background Information 

8. The Structure of the Activity 

9. Statement To the Student 

10. Worksheet(s) 

11. (As Appropriate) Synthesis or Summary 

Additional notes of explanation are provided where they s^em particularly pertinent or nec- 
essary'. 

Example Activity for Core Courses 

One activity is presented here for use in core courses within the TEP/SEE. This 
particular activity is designed for use in the Foundations of Environmental Education 
course, and emphasizes students' use of the EE goals to analyze curricular materials. Other 
example activities or activity outiines appropriate for use in core courses can be found in 
Piut IV of this document. 



rnro Activity fnrr Fnunda Hnns in Errvirnnmpntal Eduo^tion 
Activity: The Analysis of Curricular Materials 

GOAL: Goal I^vel V: The InstrucT innnl Annlicarion Level: 21.... demonstrate the 
ability to both select and develop curricular/ instructional materials which address each of 
the four EE goal levels, and which are appropriate for use in middle school settings. 

PREREQUISITES: Prior to enrolling in this course, students should have com- 
pleted tlie core ecology and environmental courses. Prior to engaging in this activity, stu- 
dents should have completed study in course topics through "EE Resources and Cumcular 
Materials", witii instructional emphasis upon types of cumcular materials, and the evalua- 
tion of tiie potential educational uses and benefits of resources and curricular materials. 

PURPOSE: This activity allows TEP/SEE faculty to evaluate the ability of prc- 
service teachers to apply their knowledge of the goals of EE to the process of selecting cur- 
ricular materials. As students, they will be asked to respond to three sets of curriculum 
evaluation items. These sets of items focus upon: (1) the type and potential use(s) of the 
materials; (2) the extent to which the materials emphasize EE goals; and (3) selected aspect 
of teacher and student use(s) of the materials. There are many potential benefits of helping 
teachers develop skill in the analvses of EE materials at the preservice level. Ttiey will have 
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the opponuniiy to become familiar with the layout of various materials and to develop in- 
sights into the selection of materials. One important insight is that few, if any EE materials 
cover the full range of EE goals, and so, in order to address the full range of goals, l ateri- 
als must be judiciously mixed and matched. Ultimately, such skills and insights should 
serve them well in their middle level teaching practice. 

SAMPLE OBJECTIVES: Upon completion of the curriculum analysis activity, 
learners will be expected to be able to ... 

1. ... identify various EE curriculir materials which are available for middle level teachers' 
use. [The range of materials which students should be familiar with and able to identify 
depends upon the status of EE curriculum development with the nation, region, and/or 
locality.] 

2. ... classify various curricular materials by type after having briefly reviewed their scope 
and organization. 

3. ... describe several alternatives ways of using the differing types of curricular materials 
within a programme or course. 

4. ... conduct a fair and thorough analysis of the extent to which a given set of curricular 
materials addresses goals within each EE goal level, and record the results of that analysis 
in a clear manner. 

5. ... draw conclusions about the extent to which a given set of curriculum materials 
addresses goals within each EE goai level on the basis of data collected during an analysis 
of those materials. 

6. ... identify five (5) criteria which middle level teachers should consider when assessing 
the usability of a given set of curricular materials. 

7. ... conduct a fair and thorough analysis of a given set of curricular materials using 
selected criteria related to middle level, school, teacher, and student use of those materials. 

8. ... draw conclusions about the extent to which a given set of curricular materials can be 
considered appropriate for use in their middle level classroom(s). 

BACKGROUND FOR THE INSTRUCTOR: The identification, analysis, 
and selection of curricular materials can be a difficult professional endeavor for any number 
of reasons. First , course instructors and/or students may encounter barriers in the 
identification and accessing of appropriate curricular materials. Without access to materi- 
als, analysis becomes problematic, if not impossible. .Second , there are a number of dif- 
fering types of curriculum materials commonly used in EE programmes (e.g., standard and 
infusion textbooks, modular units, basic and extended case studies, and activity manuals). 
It m£y not be possible to analyze these in the same manner, and even if one could, it may 
be difficult to compare the results of the analysis of differing types of materials. Third , a 
careful analysis of materials will usually require clear, practical and easy to use curriculuni 
analysis or evaluation forms. In many cases, these can be adapted from existing forms. 
For example, the forms used in this activity have been adapted from the work of Hunger- 
ford and Tomera (1985), Stevenson (1986) and Gardella (1987). Still, it may be necessary 
to develop differing versions of one form for use in analyzing each of the differing types of 
materials. Founh . if students have not been involved in the development of such forms, 
they will need to be trained to use them properly. For example, if students wi.^r. to review 
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a sample of the manual's activities, they will need guidance in the use of proper sampling 
procedures. 

Finally, in the course or curriculum analysis, students will often be asked to make 
judgemenui due to inherent ambiguities in the analysis process. While this can and should 
be minimized, it can never be eliminated. For this reason, there should be some mecha- 
nism for students to make note of and discuss ambigiiities with the course instructor and 
with other students (i.e., particularly those engaged in the same task). Such discussions 
serve as a very imponant pan of the learning process, and so, opportunities and encour- 
agement should be provided. 

It is also advisable that students be required to write up and to repon on their 
procedures, results, and the implication of those results. Any summative discussion 
among the students should focus upon the practical conduct and uses of such an analysis. 
In this regard, the instructor should pose probing questions to help students focus their 
attention on practical matters. For example, do the results of the analyses c' '"jly point 
toward the selection of one particular set of materials over another? If so, is that set of 
materials in need of supplementation? Or, do the results indicate a need to "mix and match" 
materials so that all goal levels can be addressed? Finally, do the collectivw results indicate 
a lack of materials for addressing a particular goal level, and so, point out the need for ad- 
ditional curriculum development efforts? 

STRUCTURE OF THE ACTIVITY: In preparation for this activity, the 
instructor and students will need to collect available curricular materials for analysis pur- 
poses, as well as prepare the analysis instrument(s) to be used. The instructor should also 
decide whether to assign particular sets of curricular materials to students, or to allow stu- 
dents to select their own. In any event, it is advisable that several students analyze the 
same set of materials in order to facilitate discussion over the process and the results. The 
instructor should also be prepared to describe how the analysis procedures, results, and 
implications should be reported - in both wrinen and spoken form. There may be extensive 
discussion about the implications of the analysis process as a whole, as well as of their 
findings. The instructor should be prepared to raise probing questions of students in this 
regard (see "Background for the Instructor"). 

TO THE STUDENT: This activity is designed to provide you witii an opponu- 
nity to apply what you have learned about the goals of environmental education (EE), about 
EE-related curricular materials available for use in your teaching, and about middle level 
education. Whether you are assigned or are given the opportunity to choose a particular set 
of curricula! materials to analyze, you should find this a useful experience, since, at some 
point, you will probably be responsible for at least supplementing - if no: selecting - the 
curricular materials you wish to use in your own classroom. There are basically three pans 
to this analysis; each having a differing role in helping you assess the overall quality and 
usability of the materials. You should be prepared to help modify the analysis instrument 
you will use, as well write up and repon on your analysis to the class when you're 
finished. 

WORKSHEETS: Sample curriculum analysis forms have been designed to as- 
sist in the analysis of the: (A) type, (B) EE goal coverage, and (C) middle level uses of a 
select set of materials. Section B (goals) may be extended to include the goals presented in 
Pan I of this dcx;ument if users find it too vague and difficult to use. Nonetheless, the 
authors have developed it so that it is both reflective or and easier to use than the full set of 
goals. Readers are encouraged to modify Section C such that it reflects those concerns (i.e. 
in the form of analysis criteria) which are of interest and imponance in the selection of EE 
materials. 
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THE ANALYSIS OF ENVIRONMENTAL EDUCATION CURRICULUM 

MATERIALS 



PART A. General Characteristics of the Materials 

1. Type of Curricular Material: Textbook 

. Basic Tase Study Extended Case Study 

Other; Please Describe: 



Modular Units 
Activity Manual 



2. Common Use(s) of diese Materials in Middle L/j /el Settings: 



3. Other Potential Use(s) of these Materials in Middle Level Settings: 



4. Will the material's Type and/or Use(s) have anv effect upon how an analysis is 
conducted? Yes No. Why? . 



PART B. The Materia l's Coverage of EE Goals 



GOAL LEVEL L ECOLOGICAL FOUNDATIONS: Indicate how well 
these materials would help students develop the following attributes: 



A. knowledge of major ecological 
concepts, including those focusing on 
individuals, species populations, 
communities, ecosystems. 

B. the ability to apply knowledge of 
ecological concepts to the analysis of 
environmental problems. 



Not At All 

0 


Limited 
1 


Fairly Well 
2 


Very WeU 

3 




Not At All 

0 


Limited 
1 


Fairly Well 
2 


Very WeU 

3 
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C. the ability to apply knowledge of 
ecological concepts in predicting con- 
sequences of alternative solutions to 
environmental problems. 



Kl/^t Aff All 
INOl M Ail 


Limited 


rdiriy well 


very wcu 




J 




D 



GUAL LEVEL II. CONCEPTUAL AWARENESS: Indicate how well 
these materials would help students develop the following attributes: 



A. an awareness of the ways cultural 
activities (e.g., social, economic, re- 
ligious, political) influence the envi- 
ronment from an ecological perspec- 
tive. 

B. an awareness of a wide variety of 
environmental issues, and the eco- 
logical and cultural implications of 
them. 

C. a., dwareness of the need for and 
the various alternative solutions 
a\'ailable for the remediation of crucial 
environmental issues. 



Not At All 

0 


Limiteti 
1 


Fairly WeU 
2 


Very WeU 

3 




Not Al All 

0 


Limited 
1 


Fairiy WeU 
2 


Vety WeU 
3 



Not At Ail 


Limited 


Fairly WeU 


Very WeU 


0 


1 


2 


3 



UOAL LEVEL III. INVESTiGaTOn ANID EVALUaTION SiOLLS: Indicate 
how well these materials would help students develop the following attributes: 



A. the ability to identify and investi- 
gate environmental issues using both 
primarv' ui\d secondary sources of in- 
formation. 



Not At All 


LimitMi 


Fairly WeU 


Very WeU 


0 


1 


t 

4» 


3 



B. the ability to ajialyze environmen- 
tal issues and associated value per- 
spectives for their ecological and cul- 
tural implications. 

C. the ability to evaluate alternative 
solutions for crucial environmental 
issues with respect to their ecological 
and cultural implications. 



Not At All 

0 


Liinitevi 
1 


Fairly WeU 
2 


Very WeU 
3 




Not At All 

0 


Limited 
1 


Fairly Well 
2 


Ver>' WeU 
3 



GOAL LEVEL IV. ENVIRONMENTAL aCTION STRAI'eGIES AND SKILLS: " 
Indicate how well these materials would help students develop the following attributes: 



A. the ability to develop action plans 
using a variety of citizenship action 
strategies (e.g.. consumer, pohtical 
and lecal action). 



Not At All 


Limited 


Fairly WeU 


Very WeU 


0 


1 


-) 


3 
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B. the ability to evaluate action plans 
in light of their ecological and cultural 
implications. 

C. the ability to implement action 
plans and apply action skills for the 
purpose of resolving environmental 
issues. 



Not At All 

0 


Limited 

1 


Fairly WeU 
2 


Very WeU 

3 




Not At All 
0 


Limited 
1 


Fairly WeU 
2 


Very WeU 
3 



PART C. T he Materials Appropriateness fnr and Use at the Middle Level 
General Characteristics 

1 . Are the materials well organized from the standpoint of the teacher (efficient teaching)? 
Of the student (effective learning)? 

2. Does the material clearly communicate goals/objectives to the teacher? To the student? 

3. Does the material consistently provide accurate information? 

4. Does the material provide a list of supplementary resources for the teacher (e.g, refer- 
ence books and articles)? For the student (e.g., films, trade books, computer software)? 

5. What are the overall (or per student) costs associated with the use of this material? 

6. Is the use of this material acceptable to educational administrators, students' parents, 
and to the wider community? 

Appropriatene.s!s for Students 

7. Is the reading level of the material appropriate for the middle level students? 

Is the scope and sequence of content and skills appropriate for middle level students? 

9. Does tlie material provide opportunities for middle level students to actively explore and 
inquire? 

10. Is the material attractive and appealing to middle level students? 
Appropriateness for Teachers 

1 1 . Does the material provide adequate background infonnation for the teacher? 

12. Does the material suggest leaching methodologies to maximize teacher effectiveness? 

13. Does the material contain suggestions or mechanisms foi* evaluation? 

14. Will teachers require special background and/or training to use these materials? 
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Example Activities for Infusion Courses 



Two courses have also been developed for use in infusion courses within the 
TEP/SEE. The first activity emphasizes the development and application of skills 
associated with the use of secondary sources in the investigation of environmental issues 
within the Science Processes for Teachers course. The second activity can be used in either 
of the disciplinary methods courses, since both should contain a cycle of activities which 
relate to planning for infusion. The former course is used to illustrate skill-oriented 
infusion, while the latter illustrates how to help teachers plan for content and skill-oriented 
infusion with respect to their middle level programme and courses. 



Infusion Activity for Scienc - Processes for Teachers 



Activity: Using A "Card Catalog" in Issue Investigation 



GOAL: Goal Level IE: The Investigation and Evaluation Level: 12.... apply the 
knowledge and skills needed to identify and investigate environmental issues (using both 
primiin' and secondary sources of information), and to synthesize the data gathered. 

PREREQUISITES: Prior to enrolling in this course, students should have 
completed or be currently enrolled in background coursework in the natural sciences. Prior 
to engaging in this activity, students should have completed study in course topics through 
■"Issue Investigation Skill Instruction", with particular emphasis upon the use of skills as- 
sociated with data collection via secondary sources. 

PURPOSE: This activity allows TEP/SEE faculty to evaluate the ability of pre- 
ser\'ice teachers (students) to apply their skill in investigating environmental issues, pri- 
marily those involved when using secondary sources of information. The skills which 
would be called upon in this secondary investigation activity include their ability to: (1) 
identify and delimit a specific issue topic; (2) conduct a library search for books on that 
issue topic using a "Card Catalog"; (3) select a minimum of three books and materials 
which portray differing viewpoints on their issue topic; and (4) prepare a summary of the 
information and viewpoint(s) presented in each. This activity is seen as the first of four 
activities in which students arc asked to apply secondary issue investigation skills. 

SAMPLE OBJECTIVES: Upon completion of this issue investigation activity, 
learners will be expected to be able to ... 

1. ... identify an environmental issue which is amenable to investigation using secondary 
sources of information. 

2. ... set limits on the scope of the investigation of that environmental issue, and identify 
the pnmary issue topic to be investigated. 

3. ... search a Card Catalog by subject (topic), by author, and by title. 

4. ... locate Card Catalog references for the issue topic under investigation. 
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5. ... use information presented in the Card Catalog to locate books and materials on the 
issue topic under investigation on the library shelves. 



6. ... select a minimum of three (3) library books/materials which present differing view- 
points on the issue topic under investigation. 

7. ... develop a one-to-two page summary of the information and viewpoints on the issue 
topic in each of the selected books/ materials. 

BACKGROUND FOR THE INSTRUCTOR: Students should receive 
uaining in the use of those issue investigation skills which are needed in both primary and 
secondary investigations, such as the ability to identify a discrete environmental issue 
which is amenable to investigation, and to set some boundaries on the scope of an investi- 
gation of that issue. Without careful attention here, students are likely to get bofc.3ed down 
in their attempts at autonomous issue investigation. The instruaor may wish to approve the 
issues and issue topics students select. Once students demonstrate these abilities, they 
should be receive training in the use of those library resources which can help them access 
infonnation relevant to a specific issue topic. In most areas of the world, the "Card Cata- 
log" is a standard resource students can use in searching library collections. Usually a cat- 
alog search must be done manually, although it is becoming more common to be able to 
conduct a computer search of the card catalog (i.e., as a database). In any event, a search 
of this sort will usually begin with a subject (topic) search, and may continue with author 
and/or title searches for materials relevant to particular issue topics. To help insure that 
students are selecting relevant books and materials, they should be asked to provide a 
reference for and a summary of each. 

The three subsequent activities which can aljjo be used to pioviae students with the 
opponunity to apply secondary investigation skills after they have received appropriate 
nraining. These three activities emphasize: (1) conduct a search for and summarize a mini- 
mum of three anicles on the same issue topic using an index to periodical literature (e.g., in 
the U.S., Tiie Readers Guide to Periodical Literanire) : (2) conduct a search for and sum- 
marize a minimum of three newspaper articles on the same issue topic using an index to 
nationally or regionally prominent newspapers (e.g., in the U.S., the index to The New 
York Times) : and (3) prepare a written summary (or outline) of the imponani information 
and viewpoints on that issue topic using Card Catalog, periodical literature, and newspaper 
sources. These three activities, along with the activity ouUines here should serve as ade- 
quate preparation for students to conduct an autonomous secondary investigation of an 
issue topic of their choosing. 

STRUCTURE OF THE ACTIVITY: In preparation for this activity, the 
instructor and students should have reviewed a variety of environmental issues, and should 
have access to a library with a Card Catalog. Both the library and tb i catalog should con- 
tain sufficient information to permit student searches on a variety of environmental issues. 
As each pair of students prepares for their search, the instructor should provide opponuni- 
ties for class members to discuss their issue and issue topic with a search in mind. The 
instructor should also see that students are oriented to the library and the use of the Card 
Catalog prior to initiating this activity. Finally, xht instructor should have prepared work- 
sheets and the assignment sheet for student use during their library visit. 

The activity begins with the arrival of instructor and students at the library. With 
their issue topics in mind, student pairs should begin a search for books and other materials 
on their issue topic. Once students have identified cards on their topic, they should record 
reles'ant information from each card onto the worksheet (see Sample Worksheet). This 
should help them keep information organized as they prepare to find these materials on tl^e 
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library shelves. Once located, books and materials should be collected f( c review by the 
pair. The review process may take place in or outside the library (e.g., in class or at 
home). Regardless, students should clearly recognize that their review should provide re- 
sponses to two important questions: (a) "Is this book/materials clearly related to our issue 
topic?", and (b) "What kinds of information and which viewpoint(s) does it provide on that 
issue topic?". With responses to these questions, each pair of students should select three 
(3) .sources which prc»vidc differing viewpoints on that issue topic (e.g., authors take dif- 
fering positions, or iurvey a range of positions). These are the three sources which stu- 
dents should prepare summaries for (see Sample Summary Sheet). 

TO THE STUDENT: This activity is one of four activities designed to help you 
use library resources as a pan of an investigation of an environmental issue of your choos- 
ir I, You will be working in pairs to select an issue, and then to narrow that issue down so 
that you can investigate a particular topic (or aspect of that issue). The thnist of this activity 
is on the use of the Card Catalog in searching for and locating print materials relevant to 
> jLir issue topic. You will be asked to use the Card Catalog, record information on pos- 
sible sources of information you find on a worksheet, and select three sources which you 
feel present differing viewpoints on your issue topic. You will then summarize the major 
points and viewpoints presented in each of these sources. After this, you should be 
prepared to discuss your search with other class members, and to present your findings to 
them. 

WORKSHEETS: An abbreviated sample worksheet and summary sheet are pro- 
vided here for teacher and student use. The sample worksheet is intended to help students 
in iheir search of the Card Catalog, library shelves, aj\d located bool ?/materials. 

SECONDARY ISSUE INVESTIGATION WORKSHEET: 

Card Catalog Sources 

•Names 

Issue and Issue Topic _-__^_ 

Sources Located 



1. Call Number: 

Auihor(s): 

Title:' 



Search Decisions: (a) Was it available in the library? Y N 

( h) Does it clearly address your issue topic? Y N 

(c) Which viewpoint(s) does it present or reflect? ^^__„ 
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2. Call Number: 

Author(s): 

Title: 

Search Decisions: (a) Was ii available in the library? Y N 

(b) Does it clearly address your issue topic? Y N 

(c) Which viewpoint(s) does it present or reflect? 



3. Call Number: 

Author(s): 

Title: ^ 

Search Decisions: (a) Was it available in the library? Y . N 

(b) Does it clearly address your issue topic? Y N 

(c) Which viewpoint(s) does it present or reflect? 



NOTE: This worksheet should contain between six and ten 
spaces for recording information on located sources. 



ABBREVIATED SUMMARY SHEET: Card Catalog Sources 

Names: 

Issue and Issue Topic: .. 

Reference for This Soui'ce . 
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Outline of Infonnaiion and Viewpoints to be Highlighted 



The Summary 



T 



SYNTHESIS OR SUMMARY: For this particular activity, it is advisable to 
provide each pair with an opponunity to describe their search and discuss their three 
sources with other class members. This may help pinpoint differing search strategies, as 
well as provide students with an initial understanding of a wide variety of issues. With 
respect to the four activity sequence described under "Background for the Instructor", 
students are asked to summarize the results of this search and of two other searches relative 
to their issue topic. 



Infusion Activity for Science or Social Studies Mefhnd*; 

Activity: Planning for Infusion 

(K)AL: Goal Level V: The Instructional Application Level: 22.... demonstrate the 
ability to organize and implement instruction at each of the four EE goal levels using those 
teaching strategies which have proven effective, and which are appropriate for use in mid- 
dle school settings. 
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PREREQUISITES: Prior to enrolling in this course, students should have 
coiTipleted most environmental, science and social studies content coursework, as well as 
coursework in Foundations of and Methods in Environmental Education. Prior to engag- 
ing in this activity, students should have completed study in course topics through 
"E^nvironmenial Education", with emphasis upon the identification of opportunities and 
strategies for infusing EE into middle level science/STS or social studies education pro- 
grammes. 

PURPOSE: This activity allows TEP/SEE faculty to evaluate the ability of pre- 
ser\'ice teachers to apply their skill in infusing EE-related contents and skills into traditional 
discipline-oriented courses in science or in social studies. The skills which would be called 
upon in this infusion planning activity include the ability to: (1) demonstrate a familiarity 
with contents and skills in EE; (2) demonstrate a familiarity with contents and skills em- 
phasized in a discipline area course; (3) recognize areas of possible commonality and/or 
complementarity between EE and disciplinary contents and skills; (4) demonstrate their 
ability to identify and make use of basic infusion strategies; and (5) identify the EE goal 
Lcvcf (s) most closely associated with a particular infusion plan. 

SAMPLE OBJECTIVES: Upon completion of this infusion planning activity, 
learners will be expected to be able to ... 

1. ... generate a list of the contents (concepts) emphasized in one or more units of a com- 
mon middle level science or social studies course. 

2. ... generate a list of the vaiious types of skills <-.mphasiz<xi in one or more units of a 
common middle level science or social studies course. 

3. ... identify a minimum of four (4) basic and discrete infusion strategies. 

4. ... identify those disciplinary contents from a list of such contents which are also con- 
sidered to be contents in EE. 

5. ... identify opponunities where disciphnary contents could be illustrated or applied using 
environmental examples, and provide a rationale for citing these as opportunities. 

6. ... identify those science or social studies skills from a list of such skills which are also 
considered to be skills emphasized in EE. 

7. ... identify opponunities where science or social studies skills can be illustrated or ap- 
plied using environmental examples, and provide a rationale for citing these as opportuni- 
ties, 

8. ... identify opponunities where skills emphasized in EE can be illustrated or applied 
using science or social studies examples, and provide a rationale for citing these as 
opponunities. 

9. .. prepare a plan for infusing selected EE-related contents and/or skills into a selected 
middle level science or social studies course using at least one of the basic infusion 

strategics. 

K). ... identify the EE Goal Level and EE Goal(s) which are most clearly addressed within 
a particukir infusion plan. 
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BACKGROUND FOR THE INSTRUCTOR: There are basically two ways 
in which EE can be integrated into existing middle level programmes: (a) through the 
creation of interdisciplinary course offerings which emphasize ecology, environmental 
issues and/or the resolution of those issues; and (b) through the creation of multi-disci- 
plinar>' course offerings whereby the contents and skills of EE are infused into existing 
disciplinary courses (i.e., in this case science or social studies courses). In this activity, 
students are asked to demonstrate their ability with respect to the latter, i.e., infusioa 



strategies. 



The instructor should be prepared to discuss the rationale(s) for infusion, as well as 
to identify and model several basic infusion strategies at the outset of this activity. A 
simple matrix, such as the one presented below, can be usehil in helping students concep- 
tualize basic infusion strategies. A matrix such as this may also prove useful to instructors 
who wish to model infusion planning and application effons associated with each of these 
basic infusion strategies for their students. 



Contents 



The Field 
of EE 



Skills 



The Discipline Area Course 

Contents Skills 



A. Matches between disciplin- 
ary contents and EE contents 
(e.g., inclusion of ecological 
concepts in a biology course) 

B. Using EE contents as exam- 
ples or applications of disci- 
plinary contents (e.g., using 
environmental examples to D- 
lustrate the legislai^ve process 
or social movemer:is) 


C. Using EE contents with dis- 
ciplinary skills (e.g., using 
ecological examples when 
teaching sciendfic data inter- 
pretation, or using environ- 
mental articles when teaching 
students to identify bias in 
written communications) 


D. Using disciplinary contents 
with EE skills (e.g., con- 
duct an issue analysis of an 
STS issue or a social issue 
of national importance) 


E. Matches between disciplin- 
ary skills and EE skills (e.g., 
teaching basic process skills 
in science, or social/citizen- 
ship participation skills in 
the social studies) 



This matrix helps to identify at least five different kinds of basic infusion strategies avail- 
able to instructors and students. While tiiese serve as "building blocks" for infusion plan- 
ning, they should not be seen as the only infusion strategies available. For example, there 
may be other basic strategies, as well as more complex strategie.s (e.g., combinations of 
two or more of the basic strategies) available for use. Examples of more complex straie- 
Cies. such as basic and extended case studies, have been described elsewhere in this docu- 
m-^nt. Regardless, for the purposes of this activity, instructors are encouraged to empha- 
size' the use of basic infusion so^tegies. as these should provide students with a good initial 
con-7eption of how to begin the infusion process. 
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Each of these basic infusion strategies requires that students conduct a careful and 
thorough identification of the contents (concepts) and skills emphasized in particular units 
of a middle level science or social studies course. Students should be encouraged to en- 
gage in ihis ponion of the activity with a full recognition of its importance. Once the con- 
tent and skills lists have been prepared, students will be ready to review the lists for infu- 
sion opponuniiies. As the activity objectives imply, students should be encouraged to do 
more than simply identify infusion opportunities; i.e., they should be asked to explain, de- 
fend, or provide examples for the opportunities they identify. This may be done individu- 
ally with the instructor, in small groups, or before the class. After the infusion analyses 
have been completed, students will be asked to complete an infusion plan for the unit(s) 
reviewed. The instructor will need to determine the scope of the plan students will be 
expected to complete (e.g., from simply identifying where particular contents and/or skills 
will be infused, to the infusion strategy to be used, to the creation of sample lesson plans 
for infusion). In addition, the instructor will need to detemiine how the infusion plans will 
be presented. If time permits, students should have the opportunity to orally present or 
discuss the planning process and their plans. 

STRUCTURE OF THE ACTIVITY: Prior to initiating this activity, the 
instructor should have ohcained copies of textbooks, course outlines, or other print materi- 
als which clearly portray the contents and skills emphasized in a variety of middle level 
science or social studies courses. The instructor should have also prepared any assignment 
or worksheets they wish to distribute to students. In doing so, they should keep in mind 
how students will'engage in the various tasks (e.g., alone or in pairs), and present the re- 
sults of their work (e.g., the format for displaying the results of their analyses and planning 
efforts). The instructor and students may be referred to the results of infusion analyses 
presented in Pan III of this document, as those chans should serve as useful models for 
disDlaying the results of an infusion analysis (i.e., opportunities for infusion). 

At the outset of the activity, students should be asked to select the outline materials 
for one middle level science or social studies course. For their middle level course, stu- 
dents should select a minimum of one unit (or the equivalent of a unit) for analysis. The 
first task students will engage in is the identification and listing of contents and skills 
emphasized in the unit(s). These lists should be presented in writing as the first pan of 
their infusion plan. The second task for infusion planning requires students to identify, 
communicate and defend opportunities for infusing EE contents and/or skills given their 
lists. The resulting set of opportunities constitutes the second part of their infusion plan. 
The third task requires that students create a cunicular and instructional design for infu- 
sion based upon one or more of the opportunities they identify. This serves as the third 
and final pan of their infusion plan. A set of questions which may be used to help develop 
this third ponion of the infusion plan has been included as a "Worksheet." 

TO THE STUDENT: This activity should help you better understand the why 
and the how of infusion planning. Since you may be placed in a middle level teaching po- 
sition which requires that you teach disciplinary courses (i.e., science or social studies 
courses), it is necessary for you to consider how you might be able to infuse EE into those 
courses. This activity is an initial attempt to help you develop the basic strategies ana 
skills to accomplish infusion in your own courses. There are four parts to the activity: ( 1 ) 
the instructor will introduce rationales and basic strategies for infusion; (2) you will select a 
unit in a middle school course, and identify the primary contents ind skills to be taught in 
that unit: (3) you will then analyze those contents and skills for thoir infusion potential: and 
(4) using the results of your analysis, you will begin to design a curricular and instructional 
plan for one or more of the infusion opportunities you identify. Along the way. you will 
probably be asked to share your efforts with the instructor or with other members of the 
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class. Remember, there are few, if any, wrong answers, so don't be afraid to discuss your 
work! 



WORKSHEETS: The following worksheet consists of a set of questions which 
may be used to help instructors and/or students develop the third pan of their infusion plan. 
Readers are encouraged to modify, add aiid delete questions based upon their experience 
and their expectations of preservice teachers. 

SELECTED GUIDING QUESTIONS FOR INFUSION PLANNING 

1. Does it appear that there are opponuniiies for EE infusion given the list of unit contents 

and skills? 

2. Which of the basic infusion strategies are available for use given the opportunities for 
infusion you have identified? 

3. Which basic infusion strategy(s) would best fit the course/unit? 

4. Which infusion strategy(s) would make the greatest contribution to student learning? 

5. How much class time can you make available for these infusion activities? 

6. Will the infusion activities emphasize a teacher-centered approach (e.g., where ilie 
teacher provides information, examples, etc.) or a student-centered approach (i.e., 
where students generate possible examples and applications)? 

7. Will you need to develop lesson plans for any planned infusion activity? 

8. Will you need to dev. iop any materials for instructor or student use as pan of any 
planned infusion activity? 

9. Which EE Goal Lcvel(s) and EE Goal(s) arc emphasized in the planned infusion 

activity(s)? 

10. How will the planned infusion activity meet these goals without compromising the 
integrity of the disciplinary goals and objectives (i.e., of the course and/or unit)? 
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GLOSSARY OF TERMS 



Abiotic: nonliving; an abiotic variable in an ecosystem would be exemplified by such 
things as light, rain, moisture, heat, bedrock, and topography. 

Acid Rain: Rainfall (or fog) which is more acidic than normal, often caused by an 
infusion of sulfur and nitrogen compounds from vehicular exhausts and coal burning 
power plants. 

Adaptation: a panicular attribute which contributes to an organism's survival in a 
community, e.g., protective coloration. 

Advocacy: pleading a cause of another person; the act of advocating; supporting. 

Affective: relating to feehng, emotion, or desire. 

Ancillary: subordinate; of related but not of primary importance. 

Aquifer: a place where water is found within the eanh's crust (this water known as 
ground water). 

Autonomous: independent, without outside control, self-regulaung. 

Behavioral (in an educational context): pertaining to actions of an individual, be- 
haviors; often referred to in education as an action/'benavior which is observable, oven. 

Belief: that which a person holds to be true. 

Biodegradable: any material that can be broken down in the envLonmem by decom- 
posers, e.g., paper products, human sewage, vegetable matter. 

Biogeochemical cycles: those chemical cycles that are critical to the maintenance of 
ecosystems, e.g., nitrogen cycle, calcium cycle. 

Biosphere: that relatively thin "shell" surrounding the earth tiiat supports life. 

Carnivore: an organism that kills and eats animals, e.g., lion, hawk, owl, snake. 

Citizenship action skills: skills related to the actions and behaviors which citizens 
have at th:ir disposal in working toward the solution of environmental issues. 

Cognitive: related to the mental processes by which knowledge is acquired; cognitive 
may rel.ite to either an individual's knowledge or an individual's ability to process 
knowledge. 

Community: in an ecological sense, an interpcting and interdependent set of plants and 
animals, e.g., a prairie community, a pond community. 

Conceptual: relating to mental images held by individuals and associated with events 
and objects: ideas. 
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Consumer action: an economic threat by an individual or a group aimed at some form 
of behavior modification in business or industry, e.g., boycotting, discriminating and 
conservative use of goods and services. 

Criteria: standards; rules by which something is judged or evaluated. 

Critical thinking skills: those mental processes which enable a human being to pro- 
cess information in logical ways; cognitive problem solving skills; science and social 
studies process skills are critical thinking skills. 

Demographic: relating to populations and the smdy of them, e.g., births, deaths, mar- 
riages, health, etc. 

Desertification: the conversion of a productive ecosystem to desen through overgraz- 
ing, prolonged drought, or climadc change; often associated with man's activities. 

Didactic approach: an educational (instructional) methodology focusing mainly on a 
lecture delivery format, deductive in nature; the teacher as the source of knowledge. 

Dynamic equilibrium: a tendency toward homeostasis; stability ever time with peri- 
odic fluctuations. 

e.g.: symbol for "for example". 

Eco-management: any physical action taken by an individual or a group aimed di- 
rectly at maintaining or improving the existing ecosystem(s), e.g., reforestation, land- 
scaping, installing bird boxes. 

Ecology: the scientific study of the interrelationships that exist between organisms and 
between organisms and their physical environment 

Ecosystem: an aggregate of plants and animals which are interdependent plus the abi- 
otic variables with which they interact; typically thought of as self-contained in the sense 
that many of the essentials for life can be cycled and recycled within that system. 

Effluent: wastewater from a sewage plant or industry. 

Emigration: the movement of members of a population out of one locality into another, 
usually a permanent move. 

Empathy: a feeling for, sympathetic identification with something, such as empathy 
for an endangered species. 

Empirical: based on observation; founded on direct experience or experimentation; 
scientific. 

Empiricism: the mode of tliought which is typically scientific in natui'e, a philosophy 
focusing on the reality of observation and exper' .nee as the basis of truth; scientific 
method. 

"Empowerment" : as used in this document, a personal feeling of being in control of a 
situation, e.g., the individual becomes convinced that he/she is able to effect change with 
regard to a particular environmental issue. 
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Energy pyramid: the tendency for usable energy to be lost as it moves through a food 
chain; often a diagrammatic representation of available energy at various stages in a food 
chain. 

Energy transfer: in ecology, the movement of energy from one life form to another in 
a food chain. 

Environmental action skills: see "Citizenship action skills". 

Environmental education: that aspect of education that develops individuals who are 
environmentally knowledgeable and, above all, skilled and dedicated to working, indi- 
vidually and collectively, toward achieving and or maintaining a dynamic equilibrium 
be* .^een the quality of life and the quality of the environment. 

Environmental issue: a problem with obvious environmcmtal overtones surrounding 
which one can observe differing human beliefs and values. 

Environmental literacy: that state in which an individual is environmcntaUy knowl- 
edgeable and, above all, 'skilled and dedicated for working, individually and collectively, 
toward achieving and/or maintaining a dynamic equilibrium between quality of life and 
quality of the environment. (Paraphrased from Harvey, 1977) 

Environmental sensitivity: a set of affective characteristics which result in an indir 
vidual viewing the environment from an empathetic perspective. 

Epidemiology: the science that deals with spread of and demographics of disease; the 
investigation of the causes and control of epidemics. 

Lrosion: the processes by which the materials of the earth's crust arc transponcd from 
one location to another by forces such as gravity, wind, water, and glacial ice. 

Er.pouse: to take up a cause; to take up as a supporter of a cause. 

Facilitator: a person who makes something easy or less difficult. 

Feral: untamed; wild; in this document, "feral" usually refers to a domesticated animal 
thai has revened back to a wild state. 

Food chain: a lineai* pattern describing the flow of enerj^y through an ecosysteni; 
typically beginning with a food producing plant being eaten or partially eaten by a herbi- 
vore vyhich is, in turn, consumed by a carnivore, etc. 

Food web: a sei of interrelateU I'ood chains within a given ecosystem. 

Formal educators: those educators who typically teach within the constraints of the 
traditional school; classroom teachers. 

Herbivore; an organism that eats plant material, e.g., rabbit, mouse, ground hog, deer. 

Hierarchy: an organization of things arranged one above the other accoroiiig to a logi- 
cal order, e.g., a hierarchy of goals. 
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Homeostasis: the tendency to maintain normal internal stability in an organism or an 
ecological system, such as a hardwood forest, by coordinated responses of the system's 
components, compensating for environmental changes. 

Humidity: a measure of the amount of moisture in the air. 

i.e.: symbol for "that is". 

Immigration: the movement of a population or a portion of a population into a particu- 
lar area; usually a permanent move. 

Incineration: the burning of something; often refers to a method of disposing of solid 
wastes in an incinerator. 

Infusion: an injection of one thing into another; the process of infusion; as used here, 
injecting ti'aditional course content with appropriate/logical environmental content, skills, 
and activities. 

Insolation: the amount of light energy that an area receives from the sun. 

Interspecific competition: two or more species of organisms competing for the same 
resource in a particular ecosystem. 

Intraspecific competition: two or more individuals of the same species or organism 
competing for the same resource in a particular ecosystem. 

Issue investigation skills: those skills which will permit the learner to successfully 
research an issue, resulting in appropriate conclusions, inferences, and recommenda- 
tions. 

J-curve: associated with the letter "J" which depicts the growth curve of an eruptive 
population or organisms, e.g., man. 

Learner objectives: those objectives prepared for the smdent to leam/accomplish; 
objectives which will be met through instruction, usually stated in performance 
(behavioral;^ terms. 

Legal action: any legal/judiciary action taken by an individual and/or organization 
which is aimed at some aspect of environmental law enforcement - or, a legS restraint 
precedings some environmental behavior perceived as undesirable, e.g., law suits, in- 
junctions. 

Limiting factors: in ecology, those variables which tend to put limits on the devel- 
opment of an ecosystem or on the activities of an organism- anything present in insuffi- 
cient amounts so that an organism's survival and/or reproduction is lesiricted. 

Lithosphere: that pan of the earth's crust made up of solid material, as opposed to the 
"hydrosphere". 

Middle level: referring to those grade levels associated with schooling between ele- 
mentan.' and secondary, generally grades five through nine. 

Middle school: as used in this document, middle school is used svnonvmouslv with 
"iTuddle level school" and "junior high school". 
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"Midnight dumping" (of wastes): the discarding of wastes by individuals who do 
so in an illegal and secretive manner. 

Monobiotic agriculture: growing only one crop in a relatively large area, e.g., a pine 
plantation, com field, soybean field, rubber plantation. 
Natality: refers to hve births or binh rate. 

Natural seiection: the survival of a genetic form over time as a result of a particular 
adaptation favoring that organism. 

Niche: an organisms' role in a community; not to be confused with where an organism 
lives. 

Nonformal educator: the educator who provides instruction in settings beyond the 
traditional confines of a formal classroom, e.g., a teacher in an environmental center. 

Omnivore: an organism that eats both plants and animals, e.g., grizzly bear, red fox. 

Operations: as used in this document, cognitive or affective mental processes that in- 
dividuals will use in intellectual activities. 

Opinionnaire: a survey instrument desigried to assess the opinions of a particular 
population of human beings on a specific topic. 

"Ownership": as used in this document, a feeling of em.pathy or personal association 
with a particular issue; to feel an intense interest in a particular environmental issue with 
Lti associated desire to investigate and help remediate it. 

Parameter: a limit; boundary. 

Performance objective: See "learner objective ". 

Persuasion: an effort, verbally, to motivate human beings to take positive environ- 
mental action as a functioi. of modified values, e.g., argumentaucn. debate, speech 
making, letter writing. 

Pervasive: diffused throughout; to pemieate. 

Phenomena: events; happenings that may be observed. Singular: phenomenon. 

"Player" (in an issue): someone involved in an .<;ue, a person ''iving definite be- 
liefs [and a panicular position on the issue) and certain supponing valuta* 

Point sources (of pollution): a specific and definable point which serves as a 
source of pollution, e.g., smoke stack, sewage treamient plant. 

Political action: an effon aimed at persuading an electorate, a legislator (or legisla- 
ture), or executive governmental agency to conform to tiie values held by the person or 
persons taking that action, e.g., lobbying, voting, supporting candidates. 

Population dynamics: those interactions which can be observed taking place within a 
panicular species population; population dynamics often refers to those variables which 
influence the population size of an organism over time in a given ecosystenVbiome. 
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Portray: to make a picture of image of; to depict in words; to desciibe vividly. 

Position: as used in this document, the stance or viewpoint that "parties" or vested-in- 
terest groups take on a particular issue. 

Prerequisite: required before; necessary as a preliminary to a proposed act. 

Primary source of Information: a source of information which represents an 
original source of knowledge, e.g., information from the people actually involved in an 
environmental issue as opposed to infonmrion from an aidcle written about those people. 

Proponent: one who makes a proposal; an advocate. 

Psychomotor: related to physical skills, as with someone with unusually fine motor 
skills, coordination. 

Quantitative: referring to "quantity" rather than "qnality": a reference to information or 
data presented in numerical terms. 

Questionnaire: a survey instrument designed to gain information held on a particular 
topic by a cenain population of human beings, e.g., college students, the general public, 
wildlife biologists. 

Radioactivity: the property of being radioactive; the radiation given off as a conse- 
quence of radioactive decay, e.g., the radioactive decay of plutonium. 

4^ationale: an explanation; an underlying reason. 

Recycle: to use again, in some productive manner, materials which are often considered 
as solid wastes by segments of a human population, e.g., aluminum, paper products, 
glass, plastics. 

Remediate: to remedy, to restore, cure. 

Role playing: to assume the role of a particular individual in an educational simulation 
activity, e.g., a student "plays the role" of a conservationist in a simulation designed to 
explore all sides of a particular environmental issue. 

Scenario: the outline or synopsis, step-by-step, of a plot or an event; contains all the 
details of a plot or an event. 

Science processes: those cri :a; thinking skills a scientist uses to collect data or 
solve problems, e.g., hypothesizmg, experimenting, inferring. 

Scientific literacy: the state of being hterate in science; an awareness of and ability 
to use science, its content, processes, and applications. 

Secoi.dary source of information: a source of infonnation at least one time re- 
moved from the primary/original sc'urce, e.g., reading sui article wrinen about an issue as 
opposed to investigating that issue on a first-hand basis. 

Simulation: something that assumes the appearance of rcaiitv without being real; the 
act of simulating; feigning 
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Sociocentric thought: the ability to take into account that others may have a different 
point of view 

Solid waste: materials thrown away and in need of disposal, not usually associated 
with wastes such as radioactive or toxic/chemical materials; often wastes with materials 
which could be recycled. 

Spatial: penaining to space. 

Species population: an interacting group of organisms belonging to the same 
species; not to be confused with the species as a whue. 

Strip mining: the removal of the surface layex-s of soil and rock so that important min- 
eral deposits can be removed for use by num.' 

STS: referring to "science-technolofy-society". 

Subsidence: a sinking of the ea^'Ji'i surface due to some underground excavation, 
e.g., the removal of ground water or shai'. mining. 

Substrate: a foundation; a term often used in agriculture and ecology to refer to subsoil 
or the rock layers underlying subsoil. 

Subsumes: include under; to take up; specifics are subsumed within the general, or 
individuals are subsumed within populations. 

Succession: the progression of plant communities from one to another in a given lo- 
cality; often begins with a pioneer community progressing through a series of plant com- 
munities toward a climax plant community. 

Survey: a mechanism for gathering information about something, e.g., a survey of 
abandoned vehicles in Jackson County, Illinois, a survey of public opinions concerning 
the acid rain issue; to tak'' i broad or comprehensive view of something. 

Syntax: orderiy arrangement; to put in order, a sequence. 

Synthesis: a combination of pans as to form a whole; building up something from its 
elements; combination of thoughts into a whole; tlie opposite of "analysis". 

Topography: the undulations of the earth's surface; the configuration or relief of a sur- 
face. 

N'alue (i.e., a value): an established ideal; a way of acting; the perceived worth of 
something, e.g., the perceived worth of wildlife. 

\'aiue position: the value category underlying a panicular belief statement or verbal- 
ized position on an environmental issue, e.g., a person who wants to preserve a marsh 
because there is good duck hundng there is reflecting a recreational value position. 

^■alues clarification: the process an individual goes through as he/she inspects the 
bases for a value perspective, e.g., the process and individual would go thiough as 
he/she seriously inspects a personally and particularly strong economic value. 
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